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 ABSTRACT!
 
Global! dependence! on! fossil! fuels! encourages! the! depletion! of! nonRrenewable! resources,! produces!
greenhouse!gas!emissions,!and!ultimately!contributes!to!anthropogenic!climate!change.!Current!efforts!
do! not! reduce! depletion! rates! of! these! nonRrenewable! resources! despite! collective! action! to! improve!
longRterm!sustainability!of!Norwegian!energy!governance!in!the!Barents!Sea.!This!study!focuses!on!the!
Snøvit! (Snow! White)! development! as! a! case! of! oil! and! gas! resource! extraction! on! the! Norwegian!
continental!shelf,!and!how!the!actors!involved!interact!to!ensure!the!longRterm!sustainability!of!national!
energy!governance.!Data!is!collected!according!to!the!indicators!outlined!in!Elinor!Ostrom’s!framework!
for!analyzing!socialRecological!systems!(SESs),!using!industry!and!governmental!reports,!publications,!and!
academic! articles.! Information! on! these! indicators! is! analyzed! to! assess! their! contribution! to! selfR
organization! for! sustainability,! and! summarized! in! tables.! Results! show! that! sixteen! indicators! restrict!
selfRorganization! efforts! for! sustainability.! This! effect! is! likely! due! to! several! factors! such! as! a! high!
exploitation! rate! in! contrast! to! a! negligible! regeneration! rate,! high! economic! value,! as! well! as! other!
macroeconomic! factors.! These! findings! are! congruent!with!Ostrom’s! theory! that! collective! action! and!
selfRorganization! between! actors! can! ensure! conservation! of! a! common! resource! when! all! indicators!
show! a! positive! effect.! The! study! demonstrates! that! exploitation! of! Snøvit! resources! leads! to! their!
depletion! due! to! sixteen! indicators! that! have! a! negative! impact! on! selfRorganization! for! longRterm!
sustainability.! As! a! result! of! this! work,! policy! makers! and! industry! actors! should! guide! decisions! and!
collaborative!efforts!to!improve!environmental!performance!and!address!critical!aspects!to!ensure!longR
term!sustainability!of!energy!resource!governance!according!to!the!sixteen!identified!indicators.!
KEYWORDS:&FOSSIL!FUEL!RESOURCE!DEPLETION,!LONGRTERM!SUSTAINABILITY,!SOCIORECOLOGICAL!SYSTEM,!
ENERGY!GOVERNANCE,!RESOURCE!GOVERNANCE!
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 ABBREVIATIONS&
CPR!R!common!pool!resource!
GHG!–!greenhouse!gas!
LNG!–!liquid!natural!gas!
NCS!–!Norwegian!Continental!Shelf!
NGO!–!NonRgovernmental!organization!
NME!–!Norwegian!Ministry!of!the!Environment!
NPD!R!Norwegian!Petroleum!Directorate!
SES!R!socioRecological!system!
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1.&INTRODUCTION&&
1.1&THE&CONUNDRUM&
An!increasing!global!population!that!faces!impacts!of!climate!change!challenges!nations!to!cooperate!in!
the! development! of! sustainable! energy! governance! systems! that! address! the! trilemma! of! energy!
security,!environmental!impact,!and!social!equity.!The!most!optimistic!climate!predictions!emphasize!the!
importance!to!find!alternatives!to!our!unsustainable!energy!sources.!Nations!must!find!ways!to!decrease!
their! fossil! fuel! dependence! through! the! establishment! of! renewable! energy! infrastructures,! and! to!
encourage! and! support! others! to! follow! their! lead.! A! simple! solution! is! to! completely! stop! fossil! fuel!
extraction,!but!this!would!have!major!economic!and!social!repercussions! if!an!alternative!source!is!not!
implemented!to!supply!the!energy!demand.!Norway,!a!major!exporter!of!fossil! fuels,! is!one!of!the!few!
countries! that! receives! positive! international! attention! for! their! energy! governance!model.! However,!
fossil! fuel! resource!depletion!must!be! reduced! through!a! gradual! shift! toward! renewables! to! improve!
environmental! performance! of! Norway’s! energy! governance! model! and! not! jeopardize! the! socioR
economic!benefits!it!currently!provides.!!
1.2&SUSTAINABLE&RESOURCE&GOVERNANCE&
Nations!that!are!net!consumers!of! fossil! fuels!need!energy!supplies!at!reasonable!prices,!drive! ‘energy!
exporting! nations! to! achieve! their! full! production! potential’! (Toft! and! Duero,! 2011),! and! also! inhibit!
current!efforts! to!curb!global! carbon!emissions.!As!a!net!producer,!Norway!must!actively!develop!and!
implement!effective!policies! that!generate!national! revenue!and!maintain! stable! supplies!of!energy! to!
their! trading! partners! at! a! competitive! world! market! price.! Current! practices! contribute! to! carbon!
emissions,! stress! planetary! boundaries,! make! businessRasRusual! unfavorable! (Rockström! et! al.,! 2009),!
and! make! it! more! difficult! to! find! a! sustainable! solution.! Examples! of! sustainable! energy! resource!
governance! systems! that!address! the!WEC! ‘trilemma’! remain!weak!and!ambiguous!which! stresses! the!
need!for!alternatives.!!
The!Norwegian!‘model’!to!govern!fossil!fuels!on!the!continental!shelf!is!highly!ranked!by!the!WEC!for!its!
low!environmental! impact!and!high!economic!benefits!reflected!in!the!nation’s!roughly!$800!billion!Oil!
Fund.!The!nation’s!progressive!policies:!
i)!!Encourage!international!competition!for!petroleum!resource!exploration&(NPD!2013b),!
ii)!Support!environmental!initiatives!from!nonRgovernmental!organizations!(NGOs),!
iii)! Promote! the! use! and! development! of! carbon! capture! and! storage! (CCS)! technologies!
(Tjernshaugen,!2011;!NPD,!2013b),!and!
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iv)!Urge!citizen!participation!and!responsibility!to!meet!national!energy!objectives.!!
But!how!can!Norway!ensure!a! stable!energy! supply! to! its!main! trading!partners!while! it! decreases! its!
dependence!on!fossil!fuels!and!shifts!towards!renewables?!As!a!prime!example,!the!Snøvit!field!located!
in! the! southern! Barents! Sea! just! 140! km! northeast! of! Hammerfest,! Norway,! experiences! accelerating!
rates!of!resource!depletion.!The!main!operator! in!the!field,!Statoil,!proposed!to!develop!a!second!LNG!
plant! to! increase! production! from! the! field.! In! this! case,! how! can! actors! collaborate! to! minimize!
environmental! impacts!of! fossil! fuel!exploration!activities?!Similarly,!how!can! industry!actors!transition!
away! from! oil! exploration! activities! in! the! Snøvit! field! without! threats! to! future! energy! security,!
economic! and! social! wellbeing?! This! problem! requires! a! deeper! understanding! of! the! dynamic!
mechanisms! that! interplay! in! the! Barents! Sea! region! to! develop! a!more! environmentally! responsible!
resource! governance! model! (WEC,! 2013),! and! to! make! recommendations! for! a! transition! towards! a!
governance!system!that!resolves!the!WEC!trilemma.!These!overarching!questions!direct!to!the!working!
hypothesis!that!the!main!actors!involved!in!the!Snøvit!field!have!yet!to!reach!their!full!potential!to!selfR
organize!to!minimize!resource!depletion,!and!mitigate!carbon!emissions!to!address!climate!change.!
1.3&AIM&
The! study! evaluates! impediments! in! selfRorganization! efforts! between! actors! to! transition! to! a!
sustainable!energy!governance!model! that!minimizes!reliance!on! fossil! fuels.! It! significantly! focuses!on!
the! issue!of! fossil! fuel! depletion! in! the!Norwegian! Snøvit! field! to! separate! the! system! into! a! series!of!
variables! in! order! to! identify! deficiencies.! In! this! study,! it! is! considered! important! to! understand! the!
dynamic! interactions! between! its! components,! to! interpret! their! impact! on! selfRorganization! for! a!
transition!to!sustainability,!and!to!make!recommendations!for!this.!!
The!Snøvit! field! is! chosen!as! the! focal! resource! system! for! this! case! study! for! several! reasons.! First,! it!
represents!a!common!resource!pool!that!several!nations!are!dependent!on,!despite!being!a!Norwegian!
resource.!Foreign!interest!in!the!Snøvit!field!increases!national!revenue!and!social!equity!at!the!cost!of!
resource! depletion! since! it! is! used! to! satisfy! export! obligations,! but! in! this! study! it! is! assumed! that!
demand! from! Snovit! cannot! be! displaced! to! other! systems,! in! order! to! validate! the! applicability! of!
Ostrom’s! framework.! The! field! represents! an! established! operation! of! more! than! five! years! that!
currently!extracts! fossil! fuel! resources!at! capacity.!This!aspect! represents! stability!of! the!activities!and!
can! thus! be! observed! consistently! without! significant! changes! to! affect! the! results.! Second,! it! is! an!
offshore!development! that! uses! facilities! installed!on! the! seabed! connected! to! the! refinery! through! a!
140!km!pipeline,!rather!than!a!conventional!platform!that!uses!ships!for!transportation.!This!technology!
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ensures!timely!consideration!of!operations!at!the!forefront!of!innovation.!Lastly,!the!most!conservative!
estimates! indicate! full! resource! depletion! by! 2040.! This! frightening! aspect! reflects! our! accelerating!
metabolic! rate! for! nonRrenewable! fuels,! and! increases! the! importance! to! find! cleaner! alternative!
solutions.!As! such,! the! study! identifies! factors! that! inhibit! actors’! efforts! to! selfRorganize! for! the! longR
term!sustainability!of! the!resource!system!in!the!Snøvit! field! in!order!to!guide!collaborative!efforts! for!
sustainability! in! the! country.! The! study! uses! Ostrom’s! SES! as! an! analytical! framework! to! structure!
observations!on!the!resource!system,!and!provides!practical!guidance!for!policy!development!in!resource!
governance!through!the!exposure!of! indicators!that!inhibit!selfRorganization!efforts!for!sustainability!to!
better!address!resource!management!and!challenges!posed!by!climate!change.!Improved!knowledge!of!
conditions! that! prevail! in! the! Snøvit! field! can! realize!more! sustainable! policies! with! the! possibility! to!
make!Norway’s! green! economy!an! exemplary! case! for! the!World! Energy!Council! country! rankings.! To!
address!the!aim,!three!questions!are!posed:!
1. What!is!the!impact!of!each!secondRtier!indicator!in!Ostrom’s!SES!framework,!used!in!the!case!
of! Snøvit,! on! actors’! efforts! to! selfRorganize! for! transitioning! to! a! sustainable! energy!
governance!model?!
2. Which!are! the!negative! indicators! that!must!be! improved!so! that!actors! involved! in!Snøvit!
activities! selfRorganize! to! ensure! longRterm! sustainability! of! Norway’s! energy! governance!
system?!
3. How! can! actors! enhance! efforts! to! selfRorganize! activities,! in! order! to! avoid! resource!
depletion!and!effectively!transition!to!renewables?!
The! study! identifies! impediments! to! efforts! to! transition! to! sustainability! and! resource! conservation!
according! to! Ostrom’s! SES.! This! requires! the! delineation! of! system! boundaries! as! described! through!
approximately!55! indicators! to! identify!deficiencies!on!selfRorganization! for!sustainability.!This!sets! the!
basis! for! recommendations! to! improve!actors’!capacity! to! transition!to!an!environmentally!sustainable!
energy!governance! system!The!main! research!question! for! this! study! is%how!can!actors! involved! in!oil!
exploration!activities!in!the!Snøvit!field!selfRorganize!to!sustainably!transition!to!renewables?!
1.4&THESIS&LAYOUT&
A!walkthrough!of! the! research!process! through! the!data! collection! and! analysis! (Figure! 1)! is! provided!
below.! Section! 2! discusses! the! methodology,! the! research! design,! research! philosophy.! Section! 3!
provides! some! background! information! on! the! Norwegian! history! of! fossil! fuel! exploration! and! the!
Norwegian! model! for! resource! governance! on! the! continental! shelf.! Section! 4! presents! caseRspecific!
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information!summarized!in!Tables!1R8,!and!describes!the!Snøvit!system!according!to!the!subsystems!and!
indicators!outlined!in!Ostrom’s!SES.!Section!5!interprets!the!impact!of!each!indicator!on!efforts!to!selfR
organize! for! longRterm!sustainability,!part!of!a! reiterative!process! that! is!described!through!Figure!1! in!
more!detail.!Section!6!is!a!discussion!of!the!study,!and!it!includes!a!brief!overview!and!a!summary!of!the!
indicators! that! exhibit! impediments! on! efforts! to! selfRorganize! for! longRterm! sustainability.! This! is! a!
critical! stage! of! the! study!where! challenges! encountered! through! the! earlier! phases! are! addressed.! It!
also!covers!the!challenges!of!impact!interpretation,!with!a!reflection!on!transRdisciplinarity!and!the!use!
of!a!multidisciplinary!approach,!the!methodology!used,!and!the!relevance!of!the!study!to!sustainability!
science.!Section!7!provides!a!few!recommendations!and!briefly!outlines!possibilities!for!further!research.!
This! section! also! discusses! caseRspecific! alternative! approaches! to! resource! governance! and!
improvements!to!the!SES!framework.!Lastly,!section!8!briefly!summarizes!findings!of!the!study!and!the!
key!components!within!concluding!remarks.!!
!
Figure&1.!Author’s!representation!of!the!various!steps!in!the!research!process!
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2.&METHODOLOGY&&
2.1&RESEARCH&DESIGN&
2.1.1!RESEARCH!PHILOSOPHY!
 
!
Figure!2.!!Author’s!visualization!of!research!design!
The! ontological! considerations! for! this! research! are! grounded! on! subjectivism! (Figure! 2).!Max!Weber!
who! argues! that! ‘even% the% most% objective% science% is% not% entirely% value:free,% as% the% selection% of% the%
research% problem% itself% is% based% on% the% values% of% the% researcher% and% therefore% inherently% subjective’!
(Goddard,!1973)!addresses!this!subjective!ontology.!The!study!employs!an! interpretivist!perspective!to!
understand!the!dynamics!of!the!Snøvit!resource!system,!and! it! inherently! involves!the!risk!of!selection!
bias.!Game!theory!provides!the!theoretical!support!to!understand!resource!system!dynamics!through!a!
predominantly! qualitative! approach.! The! study! uses! the! principle! of! theoretical! sampling! (Silverman,!
2010)!to!address!the!inherent!subjectivism!in!the!case!selection,!is!consistent!with!the!data!triangulation!
method! used! in! this! study,! and! deals! with! this! issue! in! a! methodologically! sound!manner.! The!main!
strategy!is!to!perform!a!document!review!on!the!Snøvit!field!in!the!Norwegian!Barents!Sea!as!the!central!
case!study.!Data!triangulation!methods!are!used!to!acquire!information!from!different!reports!published!
by!various!sources!to!ensure!the!validity!of!information.!
!
Ontology - Subjectivism 
Epistemology - Interpretivist 
Theory - Game Theory 
Approach - Qualitative 
Strategy - Case Study 
Method - Methodological Triangulation                                                    
reports, academic articles, media 
Tools/Techniques - Structured Observation 
SES Framework 
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2.1.2!ETHICAL!CONSIDERATIONS!OF!RESEARCH!
Academic! research! must! consider! the! ethical! aspect! to! protect! the! anonymity! and! confidentiality! of!
individuals!involved!and!their!contributions!(Bryman,!2008).!All!data!used!in!this!study!is!obtained!from!
previously! published! documents,! publicly! available! through! governmental! databases,! websites! of!
industry!actors,!academic!journals,!and!other!electronic!databases.!Primary!information!from!individuals,!
such! as! information! that! arises! from! interviews,! surveys,! or! any! form! of! data! collection! from! human!
subjects! directly,! is! not! included.! Copyright! information! allows! the! use! of! documents! as! secondary!
sources!for!personal,!and!research!purposes.!Thus,!explicit!permission!from!the!owners!is!not!necessary!
for! this! study.!The!use!of!any!sensitive! information! included! in! these!documents! is!also!permissible!as!
they!are!part!of!the!public!domain.!Data! is!used!to!understand!the!actors,! interactions!between!them,!
and!dynamics!within! the!Snøvit! resource!system,!and!not!with! the! intention! to!discredit! the!efforts!of!
any!actors!mentioned!in!this!work.!
2.2&COLLECTIVE&ACTION&IN&COMMON&POOL&RESOURCES&
It!is!important!for!democratic!purposes!that!all!actors!have!access!to!as!well!as!active!participatory!roles!
in!policy!making.!Habermas!(Healey,!1992)!suggests!that!for!democratic!regimes!to!achieve!and!maintain!
rationality,!the!public!sphere!must!consistently!hold!communicative!rationality!and!participation!at!the!
heart!of!decisionRmaking.!Similarly,!Weber!suggests!that!this!allows!for!the!creation!of!value!rationality!
that!benefits!society!as!a!whole!while!it!avoids!the!pursuit!of!instrumental!rationality!by!the!interests!of!
individuals!or!groups!of!actors!(Callinicos,!1999).!The!methods!used!to!encourage!public!engagement!and!
participation!in!the!case!of!Norwegian!energy!policy!should!reflect!this!description.!Despite!the!fact!that!
few!decisions!are!made!in!a!public!space!with!contributions!from!all!citizens,!the!Norwegian!Government!
supports!democratization!of!the!policy!making!process!through!transparency!for!the!benefit!of!society,!
competition!among!businesses,!and!direct!government!action!on!regulated!communities.!
An!assessment!of!interest!groups’!access!to!climate!policyRmaking!in!the!multiRlevel,!pluralist!system!of!
the! EU! and! Norway! was! conducted! in! 2011! (Gullberg,! 2011).! The! study! compares! businesses’! and!
environmental! interest! groups’! perceived! accessibility! to! climate! policy! ‘lobbying’! in! these! two!
parliamentary!systems!with!strong!corporatist!traditions!(Gullberg,!2011).!The!author!concludes!that!it!is!
less! resource! demanding! for! businesses! and! corporations! to! gain! access! to! Norway’s! climate! policyR
making,! whereas! environmental! groups! find! it! easier! to! channel! their! resources! ‘to! meetings! with!
decisionRmakers,! documents,! and! information! about! a! particular! decisionRmaking! process’! (Gullberg,!
2011)!at!the!EU!level.!This!skewed!openness!of!the!Norwegian!Government!to!corporations,!particularly!
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in!the!oil!sector!allows!it!to!become!a!‘Petrostate’!(Monbiot,!2009).!While!this!corporatist!collaboration!is!
done! with! the! main! intent! to! generate! national! revenue,! the! means! of! doing! so! have! damaging!
environmental!repercussions!that!lead!to!the!depletion!of!fossil!fuel!resources.!
Groups! or! individuals! can! become! trapped! in! the! Prisoners’! Dilemma! if! they! choose! suboptimum!
strategies!(Ostrom,!1990)!in!various!scenarios.!This!is!due!to!different!perspectives!on!what!they!want!to!
maximize,! so! the! resource! conservation! dilemma! is! a! maximization! problem.! To! control! exploration!
growth!and!the!possibility!of!resource!depletion,!every!component!(pollution,!population)!must!reduce!
its!growth!rate!to!0.!As!a!result,!the!tragedy!of!the!commons!is!integrated!in!the!Snøvit!scenario!where!
economic! actors! maximize! revenue,! social! actors! maximize! services,! energy,! or! wellbeing! in! general,!
while! resources! are! depleted! (see! Figure! 3).! In! terms! of! the! environment,! resource! consumption! and!
pollution!continue!to!increase,!and!this!points!to!a!subRoptimum!scenario!for!the!longRterm!sustainability!
of!energy!governance.!In!a!sense,!Snøvit!explorations!continue!to!expand,!which!means!the!environment!
sustains!the!pressures!of!industrial!activity!and!social!needs.!This!is!unsustainable!since!all!economic!and!
social!contributors,!as!well!as!the!environment,!must!work!together!for!the!optimal!strategy!to!satisfy!all!
three!spheres.!
Collective! action! provides! important! insights! to! reach! an! effective! solution! to! this! problem.! Ostrom!
(1990)! suggests! that! institutions! can! bring! together! individuals! with! common! interests! to! address!
persistent!social!problems.!The!solution!relies!on!social!organization!of!people! into!groups!with!similar!
interests;! it! is! specialization!on!a! ‘group’! level,! rather! than!an! individual! level.!Despite!the!presence!of!
individual! participation! in! a! collaborative! effort,! this! solution! has! its! own! challenges! related! to! free!
riding,!and!to!monitor!compliance!to!a!defined!set!of!rules.! In!this!case,!collective!action!must!happen!
between!three!groups!that!represent!the!social,!economic,!and!environmental!spheres,!respectively,!to!
ensure!that!all!needs!are!satisfied!optimally!(Figure!3).!
!
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!
Figure&3.!Author’s!interpretation!of!'Prisoner's!Dilemma'!that!uses!the!Environment!as!a!3rd!dimension!for!paretoR
optimal!scenarios,!in!addition!to!the!usual!two!‘prisoners’!in!this!case!being!Society,!and!Economy.!
!
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This! type! of! collaborative! structure! is! beneficial! to! support! the! democratic! process,! ensure! economic!
stability,! and!manage! resources! of! the! Snøvit! resource! system.! The! freeRrider! problem! still! persists! in!
Snøvit!since!the!Government,!industry,!and!the!public,!act!based!on!the!suboptimum!strategy!from!the!
principle!of!prisoners’!dilemma!at!the!cost!of!the!resource.!For!example,!industry!actors,!the!public,!and!
the!Government! benefit!more! from! continuous! exploration! if! the! needs! of! environmental! groups! are!
difficult!to!satisfy.!This!shows!the!challenge!of!collaborative!efforts!to!strive!effectively!for!the!longRterm!
sustainability!of!the!energy!governance!system.!
2.3&THE&SES&FRAMEWORK&
Ostrom!developed! the! SES! framework! (Figure!5)% ‘to! facilitate!multidisciplinary! efforts! toward! a! better!
understanding! of! complex! socialRecological! systems’% (Ostrom,! 2009).! The! framework! has! been! used!
significantly!to!analyze!socioRecological!frameworks!where!local!communities!are!dependent!on!common!
pool! resources! such! as! fisheries! (Wilson! et! al.,! 2007),! or! pastures!where! the! regeneration! rate! of! the!
resource! is! significant! and! actors! can! avoid! depletion!by! continuing! activities! using! a! lower! extraction!
rate.! In!the!case!of!fossil! fuels,!the!nonRrenewable!nature!of!the!resource!makes!the!regeneration!rate!
negligible,!or!0.!This!aspect!is!important,!as!the!nonRrenewable!nature!of!the!resource!would!imply!that!
the!only!way!to!avoid!depletion!is!to!completely!stop!using!the!resource.!However,!Ostrom!suggests!that!
the! low! regeneration! rate! actually! encourages! efforts! for! sustainability! because! the! low! regeneration!
rate!indicates!scarcity!(Ostrom!2009),!and!encourages!actors!to!selfRorganize!by!finding!alternatives!such!
as!renewable!sources.!Also,!the!framework!is!generally!used!in!local!contexts!where!the!actors!rely!solely!
on! this! resource.! In! this!case,!however,! the!users!of! the!resource!are! international!and!have!access! to!
other!fossil!fuel!reservoirs.!Despite!this,!the!Snøvit!reservoir!is!regarded!as!a!common!pool!resource!from!
an! international!perspective,!and!users’!access!to!other!resources! is!assumed!to!remain!constant,!with!
reliance!on!the!resource!itself!not!being!displaced!to!other!reservoirs.!!
The!SES! framework!helps!dissect! resource! systems! in!more! than! fifty! indicators! (Figure!6),! and! is! very!
useful! to! understand! the! Snøvit! case.! In! this! particular! case,! it! is! used! to! analyze! the! Snøvit! resource!
system!as! a! closed! system!with! clear! boundaries,! assuming! that! users! cannot! rely! on!other! resources!
around!the!world!despite!their!international!operations.!This!interpretation!of!the!framework!ensures!a!
similar! applicability! as! in! previous! studies,! and! provides! a! novel! aspect! to! the! applicability! of! this!
approach!given!the!fossil!fuel!context!of!this!study.!Ostrom’s!SES!framework!provides!several!advantages!
when!used!as!a!tool!for!structured!observations.!First,!it!measures!activities!that!have!taken!place!rather!
than!intended!actions!or!preferred!behavior.!Secondly,!the!framework!minimizes!or!eliminates!reporting!
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and! subjective!bias!usually!associated!with!primary! research! techniques.!Also,! structured!observations!
allow!for!the!collection!of!certain!types!of!data!that!are!otherwise!omitted!in!interviews!or!surveys.!This!
approach!is!the!most!costReffective!way!to!gather!data!about!this!socioRecological!phenomenon!without!
the!higher!cost!associated!with!primary!research.!!
!The! study! benefits! from! the! limitations! usually! associated! with! structured! observations.! First,! the!
technique!does!not!yield!information!related!to!the!beliefs,!attitudes,!preferences!or!motives!behind!the!
actions!of!individual!actors.!These!particular!aspects!are!beyond!the!scope!of!this!study!and!do!not!affect!
the!outcome!as!they!aim!to!understand!the!causes!rather!than!the!effects!of!relationships.!Second,!data!
triangulation! from! various! sources!minimizes! the! inherent! element! of! selective! bias! of! the! technique,!
and! is! based! on! the! researcher’s! perception! of! what! should! be! included! or! omitted.! The! redundant!
process! followed! to! select! relevant! information,! and! observe! reported! behavior! to! meet! the!
criteria/indicators!of!the!framework!also!improves!the!reliability!of!the!results.!The!ethical!aspect!of!this!
technique!is!assured!through!the!fact!that!the!observations!are!made!within!the!limits!of!consent.!
Figure&4.!The!study!structure!incorporates!Ostrom’s!SES!as!the!main!tool!to!address!the!research!
question.!
The!SES!framework!is!used!as!an!analytical!lens!to!observe!the!Snøvit!field!through!a!document!review!
(Figure!4).!This!step!is!necessary!to!gather!quantitative!and!qualitative!information!that!describes!various!
characteristics!of!the!Snøvit!resource!system,!and!information!related!to!the!relationships!between!key!
stakeholders.! In!order!to!deal!with!the!amount!and!various!types!of! information,!the!study!follows!the!
secondRtier! indicators! provided! in! Ostrom’s! SES! framework! (Figure! 6).! She! stresses! that! ‘the% study% of%
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complex% systems%doesn't%need% to%be% complex;% rather% than%eliminate% complexity% from%such% systems,%we%
must% learn% how% to% dissect% and% harness% it’,! through! the! structure! provided! by! the! SES! framework.!
Therefore,! the! SES! framework! is! a! perfect! guideline! to! systematically! organize! information! that! arises!
from!the!document!review!stage.!!
!
Figure&5.!Core!subsystems!of!the!SES!framework!(Ostrom,!2009)!
The! SES! framework! provides! a! detailed! structure! to! observe! resource! systems! such! as! the! Snøvit!
Development! through! a! set! of! indicators.! These! indicators! are! a! great! starting! point! to! collect! the!
necessary!data!for!analysis.!They!follow!the!ones!proposed! in!Ostrom!(2009),&and! include!the!updated!
modifications! outlined! in! Ostrom! &! McGinnis! (2012).! As! such,! caseRspecific! information! is! observed!
through!the!lens!of!the!fiftyRfive!indicators!in!this!updated!framework.!This!requires!a!significant!amount!
of! interpretation! since! information! is! not! explicitly! preRclassified! to! easily! transfer! to! individual!
indicators.!!
!
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Figure&6.!SecondRtier!indicators!of!the!SES!Framework!
 
The!analytical!phase!begins!with! the!establishment!of! the! relationship!between!each! indicator!and! its!
impact.!Once!the!relationship!is!determined,!the!impact!is!interpreted!as!a!positive!or!negative!influence!
on!selfRorganization.!As!an!example,! the!nonRrenewable!nature!of! fossil! fuels!makes!their! replacement!
rate!(RU2)!negligible,!or!0.!This!aspect!is!important,!as!the!nonRrenewable!nature!of!the!resource!would!
immediately!make!selfRorganization!efforts! for! longRterm!sustainability!unattainable.!However,!Ostrom!
(2009)!suggests!that!this!factor!actually!encourages!selfRorganization!for!sustainability!because!the! low!
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regeneration!rate!indicates!scarcity!(Ostrom,!2009)!and!encourages!actors!to!selfRorganize.!It! is!evident!
that! the! relationship! between! indicator! and! impact! is! just! as! important! as! the! interpretation! of! the!
impact!itself.!In!this!case,!additional!document!reviews!are!needed!to!ensure!that!the!facts!and!details!of!
the! case! are! correct! so! that! their! contribution! to! selfRorganization! for! longRterm! sustainability! is!
interpreted!correctly.!!
3.&BACKGROUND&
3.1&HISTORY&OF&NORWEGIAN&FOSSIL&FUEL&EXPLORATION&
Changes!to!exploration!policy!made!fifteen!years!ago!by!the!Norwegian!Government!resulted!in!several!
benefits.!The!policy!changes!diversified! the!actors! involved! in!oil!exploration!on! the!NCS,!and!doubled!
the!total!number!of!participants.!This!resulted!in!more!discoveries!and!greater!exploration!activity!(NPD,!
2013c).!The!analysis!performed!by!the!NPD!suggests!activity!and!yield!increased!due!to!the!inputs!of!all!
categories! of! companies! that! deal! with! oil! exploration! activities! (NPD,! 2013a).! This! particular! aspect!
focuses! on! their! economic! contribution! to! the! national! GDP! and! social! benefits! from! resource!
exploitation,! but! does! not! address! the! environmental! aspect! of! resource! depletion.! It! is! important! to!
note!that!the!group!of!mediumRsized!companies!almost!tripled!since!the! late!1990s!while!the!share!of!
integrated! international! companies! remained! stable! (NPD,! 2013c).! This! is! based!on! the!NPD’s! analysis!
that! includes! the! total! number! of! exploration! licenses,! license! grants! and! current! exploration! activity.!
The! collaboration! between!medium! sized!Norwegian! companies! and! larger! companies! contributed! to!
the! largest!economic! resource!growth! in! the! last! fifteen!years!as!a! result!of! their! coalition! to! increase!
investment! power! in! oil! exploration! (NPD,! 2013c),! which! exerts! additional! pressures! on! resource!
depletion.! After! more! than! a! decade! in! action! and! twentyRthree! licensing! rounds,! the! Barents! Sea!
witnesses! an! acceleration! of! companies! involved,! and! experiences! some! environmental! accidents.!
Norway! plans! to! expand! oil! exploration! activities! in! the! Barents! Sea! as! far! north! as! the! Svalbard!
archipelago!in!the!Arctic!Ocean,!in!spite!of!the!scientific!community’s!consensus!on!climate!change!and!
cautionary! stance!against! further! impacts!on! the!Arctic!ecosystem.! The! future! seems!disheartening!as!
more!than!8!billion!barrels!of!oil!equivalents!remain!in!undiscovered!fossil!fuel!resources!(NPD,!2013a).!
3.2&THE&NORWEGIAN&‘MODEL’& &
Policy!changes! in!1994!encouraged!more!companies!to! invest!and!participate! in!the!exploration!of!the!
NCS,!especially!smaller!gas!and!power!businesses!(NPD,!2013a;!NPD,!2013c).!A!growth!in!the!number!of!
license! grants! for! European! companies! and! small! companies! contributes! to! an! increase! in! share! of!
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exploration!investment!and!resource!exploitation!(NPD,!2013a;!NPD,!2013c).!Emissions!from!the!industry!
sector!are!the!largest! in!the!nation!and!represent!the!driving!force!for! investments!in!CCS!programs!to!
counteract! discharges! from! oil! operations! in! Snøvit.! Reforestation! and! rehabilitation! programs! that!
Norway! subsidizes! in! South! American! nations,! for! example,! are! a! tool! to! acquire! credits! and! further!
offset!emissions.!This!strategy!to!outsource!emissions!maintains!them!well!within!the!limits!set!by!the!EU!
goals!for!2020,!and!national!targets.!
Companies!secure!more!licenses!and!contribute!to!a!growing!share!of!exploration!investment.!The!NPD’s!
analysis!may!underestimate!the!value!of!the!contribution!made!by!small!companies!because!these!are!
often! taken!over!by! larger! actors,!with!possible! resource!growth!attributed! to! their!new!owner! (NPD,!
2013a).! The! effect! of! this! underestimation! is! considered! positive,! because! it! allows! smaller! actors! to!
enter! this! competitive!market.! The! negative! aspect! is! that! it! contributes! to! resource! exploration,! and!
reduces!Norway’s!rank!on!the!WEC!report!with!regards!to!energy!security!(WEC,!2013).!Some!common!
problems!faced!relate!to!the!development!and!increase!of!renewable!energy!production,!development!
of!national!infrastructure!for!power!distribution!and!transmission,!and!energy!restructuring!to!enhance!
efficiency!of!use!(Vetlesen!2012).!
In!order! to!attempt!and!counterRact! carbon!emissions,!Norway!contributes! to! forest! conservation!and!
reforestation!programs!such!as!REDD+1!globally!as!a!means!to!dilute!their!output!under!the!scrutiny!of!
the!European!Union.!Most!recently,!the!Norwegian!Parliament!increased!the!CO2!tax!for!2013!to!be!96!
cents!per! standard! cubic!meter!of! gas!and!per! liter!of!oil! (NPD,!2013).!Aside! from! the! contribution! to!
government! revenue,! this!carbon!tax! indirectly! reduces!Norwegian! fossil! fuel!consumption!seen! in! the!
high!number!of!electric!vehicles!that!operate!on!the!roads.!
In!the!early!1990s,!Nordic!countries!created!a!‘model!for!market!design!in!the!Baltic!countries’!(Vetlesen,!
2012),& called!Nord!Pool.! This! framework! for! an!open!power!market!based!on! competition,! is! the! first!
international!commodity!exchange!for!power!trade!in!the!Baltic!countries!(Vetlesen,!2012),!and!first!of!
its! kind! around! the! world.! The! introduction! of! this! system! allows! for! the! division! of! the! northern!
                                                
1!REDD+!: “Reducing!emissions!from!deforestation!and!forest!degradation!in!developing!countries,!and!the!role!of!
conservation,!sustainable!management!of!forests!and!enhancement!of!forest!carbon!stocks!in!developing!countries!
(REDD+)!are!important!elements!of!the!international!climate!change!regime.!Global!deforestation!is!estimated!to!
be!the!source!of!20!per!cent!of!global!greenhouse!gas!emissions!per!year.!At!the!same!time,!some!argue!that!
forestry!has!the!highest!potential!of!any!sector!to!provide!lowRcost!greenhouse!gas!reduction!solutions!between!
now!and!2030.”!(International!Institute!for!Sustainable!Development,!2013)! 
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European!countries!into!several!price!regions.!Petroleum!oils!and!crude!make!up!the!largest!percentage!
(34%)!of!Norway’s!major!exports,!petroleum!gases!hold!21%!of!exports,!and!refined!petroleum!oils,!4%.!
These!commodities!are!exported!to!almost!all!European!member!countries,!but!the!major!trade!partners!
are!the!UK!(23%),!Germany!(12%),!Netherlands!(10%),!Sweden!(9%),!and!France!(7%)!(Simoes,!2013).!
Various! taxes,! tariffs,! and! incentives! encourage! responsible! operations! to! lower! carbon! emissions,!
reduce!number!of!polluting!events,!and!promote!green!economic!growth.!The!Norwegian!policy!model!
follows! a! tax! system! that! encompasses! the! income! of! oil! and! gas! companies.! Despite! steep! tax! rates!
(25%)!on!fossil!fuel!that!generate!revenue!for!the!country’s!Gross!Domestic!Product,!companies!are!still!
enticed!to!invest!in!exploration!because!of!government!participation!in!the!activities.!This!ensures!longR
term! planning! and! reliability! of! fossil! fuel! resource! development! in! the! continental! shelf! (2/3! of! the!
stocks)! and! offshore! (1/3! of! stock).!Norway! usually! subsidizes! part! of! the! upfront! development! costs,!
allows! companies! to! deduct! tax! on! all! expenses,! and! encourages! further! investment.! Government!
presence!in!these!programs!is!also!crucial!because!it!indirectly!ensures!compliance!with!regulations!and!
protects!the!legal,!environmental,!and!social!aspects!of!resource!development.!The!benefits!of!this!form!
of!indirect!arbitration!is!seen!in!the!North!Sea,!where!environmental!degradation!exemplified!by!3!spills!
in!under!5!years!have!occurred!once!government!presence!stopped!and!privately!owned!multinational!
companies!took!dominant!positions!as!stakeholders!in!resource!development!(NPD,!2013).!
The!Government!also!holds! forty!percent! shares!of! licenses! to!private! international! investors.!Norway!
owns!and!exports!the!resources,!and!uses!the!income!as!a!source!of!national!revenue!that!accumulates!
in! the! Oil! and! Gas! Fund.! The! country! also! has! shares! in! the! stateRowned! and! operated! oil! company!
Statoil! that! works! in! collaboration! with! privately! owned! companies! to! create! shared! value! (Porter! &!
Kramer,!2011).!!
To!assess!the!dynamic!interaction!between!industry!and!government,! it! is!necessary!to!understand!the!
enforcement!strategies,!as!well!as!the!policies!used!to!guide!industrial!activity!in!the!Snøvit!field!(Figure!
7).! These! governmental! burdens! on! the! regulated! community! should! be! in! the! form!of! good! policies,!
where!authoritative!regulation!is!enforced!and!voluntary!action!is!encouraged!(Porter!&!Kramer,!2011).!
In!the!Norwegian!oil! industry,!this!responsibility! is!divided!among!various!branches!of!the!Government!
that!each!deal!with!specific!issues!related!to!fossil!fuel!exploration.!
  
                                                                                                                      16 
 
 
Figure&7.!Location!of!the!Snøvit!field!in!relation!to!Hammerfest,!Norway.!(NPD,!2013c)!
4.&SNØVIT&RESOURCE&SYSTEM&CHARACTERISTICS&
4.1&RESOURCE&SYSTEM&
To! refer! back! to! the! aim,! what! are! the! characteristics! of! the! Snøvit! Field! as! seen! through! Ostrom’s!
secondRtier!SES! indicators?!The!focal!sector%(Table!1,!RS1)!of!exploration!activities! in!the!Snøvit!Field!is!
natural! gas,!oil! condensates,! and!natural! gas! liquids! (Statoil,! 2009;!NDP,!2013b),! collectively!known!as!
fossil!fuels.!The!clarity%of%the%system’s%geographical%and%legal%boundaries!(RS2)!is!well!defined!as!Statoil!
has! undertaken! extensive! studies! to! estimate! the! geologic! extent.! Exploration! permits! have! been!
approved!for!this!geographical!area!of!20!degrees!longitude!by!15!degrees!of!latitude!(NDP,!2013a),!and!
completely!enclose!the!Snøvit!field!(Figure!7).!The!volumetric!size%of%the!resource%system!(RS3)!measures!
approximately!160!billion!cubic!metres!(NME,!2011)!in!a!relatively!large!subterranean!geologic!reservoir.!
Man:made% facilities! (RS4)! used! for! extraction! include! three! platforms! installed!more! than! 250!metres!
below!the!surface!on!the!seabed!(Statoil,!2009;!NPD,!2013b),!one!140!km!pipeline!for!transport,!and!an!
onshore!refinery!used!to!process!it.!At!current!extraction!rates,!the!productivity%of%the%system!(RS5)!is!at!
technical! capacity! and! expected! to! continue! for! the! next! 30! years! (Statoil,! 2009).& The! equilibrium%
properties!(RS6)!of!the!system!are!stable!since!the!confined!nature!of!the!fossil!fuel!reservoir,!in!addition!
to! the! nonRrenewable! nature! of! the! resource,! minimizes! fluctuations! in! the! amount! available! for!
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extraction.! These! two! aspects! provide! a! high!predictability% of% system% dynamics! (RS7)! because! current!
extraction!rates!give!an!accurate!estimate!of!the!amount!of!time!until!the!reserve!is!fully!extracted.!Also,!
the! storage% characteristics! (RS8)! of! the! resource! prevent! deterioration! over! time! and! pose! a! low!
environmental! risk! as! long! as! it! remains! in% situ.! Environmental! risk! increases! once! the! resource! is!
extracted!and!is!transported!to!shore.!This!is!particularly!important!because!the!resource!system!is!in!a!
remote! location! (RS9),! in! terms!of!both! latitude!and!depth,!140!kilometers!northwest!of!Hammerfest,!
Norway!(NPD,!2013b),!and!it!encourages!faster!extraction!for!costReffetiveness.!
4.2&RESOURCE&UNITS&
The! secondRtier! indicators! included! in! the! resource! unit! subRsystem! (Table! 2)! are! important! to!
comprehend!resources!located!in!the!Snøvit!field.!The!mobility%of%the%resource%units!(RU1)& is!stationary!
because!they!are!confined!in!a!subRsurface!geologic!reservoir,!and!contrast!a!mobile!resource!unit!such!
as!fish!in!the!sea.!The!natural!regeneration%or%replacement%rate!(RU2)!of!the!resource!units!is!considered!
negligible,! or! 0,! as! this! nonRrenewable! resource! requires! an! incubation! time! of! millions! of! years! to!
develop.! Interaction% among% resource% units! (RU3)! is! also! considered! negligible! because! fossil! fuels! are!
stable!and!do!not!interact!with!one!another,!contrary!to!the!case!of!fisheries!where!the!offspring!can!be!
in!danger! if! females!are!not!protected.!The!approximate!economic%value! (RU4)!of! the!resources! in! the!
Snøvit!field!is!high,!estimated!at!more!than!USD!$60!Billion!(Nordsveen,!2011).!It!increases!due!to!market!
prices!and!better!technology!allows!for!improved!recovery!rates!(NPD,!2013b).!Various!sources!estimate!
the!number%of%units!(RU5)!found!in!the!reserves!to!approximately!160!billion!cubic!meters!of!natural!gas,!
18!million!cubic!meters!of! light!oil,!and!6!million!tonnes!of!natural!gas! liquids! (NME,!2011;!Moe,!2012;&
NPD,!2013b).!Distinctive%markings!(RU6)!between!the!various!types!of!fossil!fuels!are!unavailable!inRvitro;!
they!are! recovered!simultaneously! through!pressure!depletion! (NPD,!2013b)!and!separated!during! the!
processing! stage.! This! impacts! their! temporal% distribution! (RU7)! through! the! reduction! of! amount! of!
fossil!fuels!available!for!future!extraction.!The!spatial!variability!remains!negligible!due!to!hydrogeologic!
gradients!and!pressure!depletion!techniques!that!bring!the!resource!close!to!the!extraction!wells!(NPD,!
2013b).!
4.3&GOVERNANCE&SYSTEMS&
There! are! several! permanent! governmental% organizations! (Table! 3,! GS1)! in! place! that! oversee!
exploration! activities! in! the! Snøvit! Field.! The! two! branches! of! the!Ministry! of! Petroleum! and! Energy,!
namely! The% Petroleum% Directorate! and! the! Petroleum% Safety% Authority,! have! responsibility! over! the!
collection! of! the! CO2! tax! from! exploration! activities,! and! oversight! of! preventative! management! and!
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design,! respectively,!among!others! (Klick,!2009;!Moe,!2012;&NPD,!2013b).!The!main!non:governmental%
organizations!(GS2)!that!oversee!this!project!are!the!Arctic!Council,!Bellona!Institute,!Nature!and!Youth!
and! WWF! Norway! (Klick,! 2009).! The! network% structure! (GS3)! between! actors! with! direct! or! indirect!
influence! on! the!management! and! use! of! the! resources! is!well! defined! for! exploration! activities.! The!
duties! and! responsibilities! of! industry! actors,! governmental,! and! nonRgovernmental! organizations! are!
transparent,! clear,! and! commonly! understood! (NPD! 2013b).! Licenses! for! property% rights& (GS4)! are!
awarded!by!the!Ministry!of!Petroleum!and!Energy!in!this!mature!part!of!the!continental!‘shelf!where!the!
geology! is! familiar,! well! understood,! and! the! infrastructure! is! well! developed’! (NPD,! 2014b).! The!
operational%rules!(GS5)!that!govern!activities!in!this!area!are!very!strict!for!the!oil!and!gas!industry!(NPD,!
2013b)!and!include,!for!example,!zeroRdischarge!targets!as!part!of!the!environmental!policy!adopted!in!
1996! (NME,! 2011).! These! stringent! guidelines! leave! little! room! for! dayRtoRday! collective:choice% rules!
(GS6),! set!directly!by! industry!actors! for! the!management!of! the! resource.!Statoil!manages!operations!
through!the!control!of!the!amount!that!they!extract,!transport,!or!process!in!response!to!daily!changes!in!
the! capacities! of! existing! facilities;! these! variances! could! be! a! cause! of! preRscheduled! maintenance,!
mechanical!failures,!or!measures!to!control!emissions!(Statoil,!2012).&Since!the!Norwegian!Government!
proclaimed!sovereignty!in!1963!over!the!NCS,&operational!freedom!on!the!use!of!common!resources!is!
allowed!under!Norwegian!constitutional%rules! (GS7).!These!generally!mention!that!resources!should!be!
managed!for!the!benefit!of!the!Norwegian!society!as!a!whole! (Moe,!2012),&and!were!also!the!cause!of!
competition!on!the!NCS.!Monitoring%and%sanctioning! (GS8)! is!the!responsibility!of!the!Pollution!Control!
Authority! (Klick,! 2009),! which! studies! the! seabed! in! the! region! every! third! year! and! conducts! annual!
independent!expert!reviews!of!reports!(Klick,!2009).!
4.4&USERS&
The! number% of% direct% users& (Table! 4,! U1)! that! extract! the! resource! in! the! focal! SES! is! low.! Statoil!
Petroleum!AS! owns! 36.79%! of! shares! and! conducts! exploration! activities! as! the!main! operator! (NPD,!
2013b)! in!the!Snøvit!Field!on!behalf!of!Petoro!AS!(30%!share),!Total!E&P!(18.4%!share),!GDF!Suez!E&P!
(12%!share),!and!Hess!and!RWE!Dea!(2.81%!share)!(Mosbergvik,!2007;!NPD,!2013b).&The!socioeconomic%
attributes% of% the% users! (U2)& are! diverse,! but! with! generally! high! socioeconomic! capabilities.! These!
multinational! companies! vary! in! size,! and! have! significant! financial! resources! to! support! exploration!
activities,! even! if! Statoil! conducts! the! operations! on! their! behalf.! On! the!NCS,! Statoil! brings! together!
more!than!40!years!of!diverse!experience,!including!past%experience!(U3)!in!international!operations!such!
as! the! Canadian! Oil! Sands! (Statoil,! 2009).! Statoil! is! partly! owned! by! the! Norwegian! state! with! its!
headquarters! located! (U4)! in!Stavanger,!Norway!(NPD,!2013b),!despite! its!multinational!character.!This!
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aspect!reinforces!the!company!as!the!‘local!leader’!(U5)!to!conduct!the!operations!in!the!Snøvit!Field!on!
behalf!of!all!other!owners.!The!agreements%between%users!(U6)!related!to!ownership!of!the!resource!is!
very! clear,! as! individual! shares! are! agreed! upon! prior! to! the! start! of! the! operations! (NPD,! 2013b).!
Knowledge% of% the% socio:ecological% system! (U7)! that! concerns! the! Snøvit! development! is! transparent!
among! industry! actors! and! the! Norwegian! Government.! Information! regarding! bathymetric,! geologic,!
and! technical! aspects! is! clearly! reported! and! updated! within! annual! Statoil,! and! government! reports!
(Statoil,! 2012).! Consistent! reporting! on! the! state! of! the! resource! is! a! critical! aspect! due! to! the! high!
economic% value! (U8)! of! fossil! fuels! on! the! international! market.! The! economic! importance! is! also!
exemplified! in! the! technology! (U9)! used! to! extract,! harvest,! and!manage! the! resource.! Facilities! and!
equipment!used!in!the!Snøvit!Field!are!specifically!designed!for!this!operation!(Mosbergvik,!2007)!with!
the! latest! technology!available!to!deliver! the!highest!efficiency!possible.!Norwegian!subsea!technology!
suppliers!are!regarded!as!global!leaders!in!this!type!of!technology!(NPD,!2013b).!!
4.5&INTERACTIONS&
Harvesting% levels! (Table! 5,! I1)! in! the! Snøvit! field! is! represented! by! Statoil’s! annual! rate! of! resource!
extraction!of!about!6!billion!cubic!meters!of!oil!equivalents!(NME,!2011)!as!reported!in!2010.!Information%
sharing% among% the% users! (I2)! is! low!due! to! the! fact! that! Statoil! conducts! all! the! activities! in! the! field.!
However,! Statoil! reports! relevant! information! annually,! related! to! the! state! of! the! resource! and!
operations.! Deliberation% processes! (I3)! are! rigorous! and! handled! internally! by! Statoil! as! well! as! in!
collaboration!with!external!actors,!depending!on!the!situation.!The!presence!of!one!central!actor!in!the!
Snøvit!field!reduces!the!possibility!of!obstacles!between!industry!operators,!and!makes!conflicts%among%
users!(I4)!negligible.!Investment%activities!(I5)!in!the!operations!are!high,!because!they!require!about!half!
a! billion! US! dollars! annually! (NDP,! 2013b),! after! an! initial! investment! of! $9! Billion! USD! (Mosbergvik,!
2007;! NDP,! 2013b)! to! begin! operations.! The! predominant! lobbying% activities! (I6)! related! to! the!
development!exert!pressures!to!continue!and!accelerate!exploration,!as!issues!brought!up!by!NGOs!are!
usually! given! less! importance,! or! completely! disregarded! (Klick,! 2009).! Self:organizing% activities! (I7)!
among! the! users! are! low,! but! since! Statoil! is! the! only! operator! (Statoil,! 2009)! it! is! able! to! organize!
internally! and! reach! highly! effective! results.! Networking% activities! (I8)! between! Statoil! and! regional!
businesses! are! high,! and! this! leads! to! a! significant! growth! in! business! development! in! Hammerfest,!
Norway.!Daily%monitoring% activities! (I9)! and! control! of! various! aspects! for! the! Snøvit! operations! take!
place!remotely!from!Melkøya!(NDP,!2013b),!and!also!from!Hammerfest!(Statoil,!2009).!These!activities!
are! performed! congruent! with! evaluative% activities! (I10)! of! the! Snøvit! operations.! In! addition,! the!
government!has!a!regulatory!framework!in!place!specifically!for!oil!and!gas!activities!(Klick,!2009;!NDP,!
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2013b)! that! is! made! up! of! acts,! regulations,! and! specific! guidelines.! The!monitoring! activities! ensure!
compliance!through!evaluative!criteria! in!the!form!of!annual!audits!and!independent!expert!reviews!of!
company!reports!(Klick,!2009).!!
4.6&OUTCOME&CRITERIA&
Reported! impact! of! activities! on! social% performance! (Table! 6,! O1)! related! to! efficiency! of! operations,!
equity,!accountability!and!sustainability! (DelgadoRSerrano,!2013)!are!generally!high.!Statoil! selfRreports!
detailed! information! annually,! including! efficient! operations,! accountability! for! emissions,! and!
equitability! for! employees! (Statoil,! 2012).! These! reports! also! include! information! related! to!ecological%
performance! (O2)! and! dedication! for! ecological! integrity,! and! should! allow! for! operations! to! continue!
responsibly! until! 2030.! Externalities% to% other% SESs! (O3)! in! the! area,! such! as! fisheries,! without! prior!
agreement! or! request! (DelgadoRSerrano,! 2013)! are! minimal.! This! is! due! to! the! fact! that! exploration!
activities! take! place! on! the! seabed,! operate! as! a! closed! system,! and! thus! minimize! their! impact! on!
seabed!activities!such!as!trawling!(Statoil,!2009).!
4.7&RELATED&ECOSYSTEMS&
Climate%patterns! (Table!7,!ECO1)! in! the!Snøvit! region!are!unfavorable!because!of!harsh!environmental!
conditions!characterized!by!strong!winds,!freezing!temperatures,!and!turbulent!seas.!Pollution%patterns!
(ECO2)! related! to! the! operations! are!manageable! but! happen! fairly! often! (Klick,! 2009).! Starting! soon!
after! the! beginning! of! operations,! there! was! a! soot! incident! August! 2007,! a! cooling! system! leak!
November! 2007,! cooling! system! failures! on! March! 2008! (Klick,! 2009)! and! January! 2014! (Lewis! and!
Sandelson,! 2014),! in! addition! to! annual!CO2!emissions!of! 735000! tonnes!per! year! (Mosbergvik,! 2007).!
The!extraction!method! lowers! flows%from%the%focal%SES! (ECO3)!that!affect!other!SESs! in!the!region!and!
viceRversa.!Statoil!extracts!and!transports!the!resource!from!a!closed!geologic!reservoir,!and!is!designed!
to!have!little!to!no!interaction!(Klick,!2009)&with!fisheries,!for!example,!aside!from!occasional!accidental!
leaks.!
4.8&SOCIAL,&ECONOMIC,&POLITICAL&SETTINGS&
Industrial! activity! in! the! Snøvit! Field! sparked! high! economic% development! (Table! 8,! S1)! in! the! region.!
Large! investments! expanded! and! diversified! the! regional! business! sector! (NME,! 2011).! Demographic%
trends!(S2)!also!witnessed!substantial!increases!since!the!start!of!operations.!More!than!2500!temporary!
jobs!were!created!at! the!beginning!of! the!development!that! left!behind!300!permanent! jobs! in! the!oil!
and!gas!sector!(NME,!2011).!Growth!in!various!business!sectors!in!Hammerfest!is!the!main!contributor!to!
population! increases! in! the! region! (NME,! 2011).! Norway! currently! exhibits! high! political% stability! (S3)!
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with!a! low! risk!potential,! because!of! the! lack!of! turmoil.! The!existence!of! regulatory! frameworks,! and!
regularity!of!democratic!processes!also!contribute!to!the!political!stability!of!the!region.!These!conditions!
are! further! supported! by! the! Government’s! liberal! resource% policies! (S4)! that! encourage! revenue!
generation!from!resource!extraction.!These!activities!are!very!profitable!because!of!global!scarcity!and!
increasing!price!for!the!commodity.!Thus,!international!market%incentives!(S5)!become!favorable!for!the!
extraction! of! fossil! fuels,! but! unfavorable! for! the! management! and! conservation! of! the! national!
resource.!In!this!regard,!media%organizations!(S6)!document!exploration!activities!in!the!region!through!
social!media!outlets,!local!newspapers,!and/or!academic!articles,!however,!they!rarely!grasp!frontRpage!
attention.!
5.&INTERPRETATION&OF&SUBRSYSTEM&INDICATORS&
5.1&RESOURCE&SYSTEM&
Referring!back!to!the!aim!of!the!study,!what!impacts!do!the!previously!described!indicators!exhibit,!and!
which!particular! indicators!have!a!negative!influence!on!selfRorganization!efforts!for!sustainability?!The!
inventory! of! RS! reveals! that!most! of! the! secondRtier! indicators! have! a! positive! impact! on! users’! selfR
organization!for!the!longRterm!sustainability,!except!for!the!location!(RS9).!The!fossil!fuel!sector!(RS1)!is!
globally!regarded!as!a!high!value!resource,!and!encourages!selfRorganization!(Ostrom,!2009)!to!ensure!a!
longRterm! supply.! The! clarity% of% system% boundaries! (RS2)! reduces! the! likelihood! of! overuse! of! the!
resource,! as! this!would! be!more! likely!when! the! boundaries! are! vague! and! users! are! free! to! harvest!
(ibid.).!The!size%of%the%resource%system!(RS3)!is!conducive!to!selfRorganization!due!to!its!clear!boundaries!
and! ecological! knowledge! about! its! geological! extent! (ibid.).! The! high! cost! of! the! human% constructed%
facilities& (RS4)& also& encourages! collaboration! to! share! expenses! for! the! construction,! operation! and!
maintenance!of!facilities.!!
Productivity%of%the%system! (RS5)& ‘has!a!curvilinear!effect!on!selfRorganization’!(ibid.);!since!the!resource!
has! a! limited! timeframe! until! depletion,! users! see! an! immediate! need! to!manage! for! the! future.! The!
stable!equilibrium%properties!(RS6)&of!the!resource!give!a!sense!of!scarcity!and!expose!a!need!to!manage!
for! the! future.& This! aspect! also! increases! the!predictability% of% system%dynamics& (RS7),! and! encourages!
users! to! selfRorganize! (ibid.)& since! the! results! of! their! actions! are! easier! to! anticipate.! In! addition! the!
storage% characteristics% of% the% resource! (RS8)& require& particular! attention! once! extracted,! as! any!
unintended! leaks! can! cause! Statoil! to! face! significant! charges! for! environmental! damage.! This!
encourages! selfRorganization! for! sustainability! mainly! as! a! cost! prevention! method! and! to! maintain!
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Statoil’s! mantra! of! environmental! responsibility! in! the! Arctic! (15).! Lastly,! the! location! (RS9)& of! the!
operations! is! the!sole!secondRtier! indicator! in! this!subRsystem!that!negatively! impacts!selfRorganization!
for! longRterm! sustainability.! The! harsh! environmental! conditions! and! the! remote! location! encourage!
operations!to!accelerate!for!costReffectiveness!and!as!such,!Statoil!has!submitted!plans!for!a!second!LNG!
plant!in!Hammerfest!(NPD,!2013b).&
5.2&RESOURCE&UNITS&
In!this!particular!subRsystem!most!of!the!indicators!show!a!positive!contribution!to!selfRorganization!for!
longRterm! sustainability! except! the! number% of% units! (RU5)& available! for! extraction,! and! distinctive%
markings! (RU6)!between!units.!The!lack!of!resource%unit%mobility& (RU1)& lowers!the!cost!to!observe!and!
manage!the!resource!compared!to!a!mobile!one& (Ostrom,!2009),&but!favours!overexploitation!because!
actors!do!not!see!an!immediate!need!to!selfRorganize!and!prevent!it.&The!natural!growth%or%regeneration%
rate&(RU2)!of!the!resource!is!negligible,!and!this!encourages!careful!management!for!the!future!because!
the! limited! or! fixed! amount! indicates! scarcity! (ibid.).! & Lack! of! interaction% among% resource% units& (RU3)&
reduces!the!need!for!particular!attention!and!lowers!the!costs!of!selfRorganization,!contrary!to!the!case!
of! fisheries!where! offspring! need! protection! and! unmanaged! fishing! can! lead! to! the! depletion! of! the!
resource!(ibid.).&&
The! high! economic% value! (RU4)! and! global! demand! encourages! careful! management! for! longRterm!
supply.&The!approximate!value!of!the!resource!is!based!on!the!number%of%units!(RU5),!and!it!gives!a!sense!
of!abundance,&which!reduces!the!need!to!invest!for!longRterm!sustainability!(ibid.).!Distinctive%markings!
(RU6)&between! resource!units&would! lower! the! cost!of! separation!and!encourage! selfRorganization! for!
longRterm!sustainability.!In!this!particular!case!the!fossil!fuels!are!extracted!together!and!it!leads!to!the!
depletion!of!the!reservoir!in!the!future.&The!spatial%and%temporal%distribution!(RU7)!of!the!resource!units!
is! stationary!and!decreasing,! respectively.!These!aspects!encourage!selfRorganization!and!management!
for!longRterm!sustainability!because!the!lower!costs!associated!with!extraction!of!a!stationary!resource,!
and!the!continuously!decreasing!available!amount!indicates!scarcity.!
5.3&GOVERNANCE&SYSTEM&
The!interpretation!of!each!indicator!of!this!subsystem!in!relation!to!their!impact!on!selfRorganization!for!
longRterm!sustainability!reveals!three!indicators!with!a!negative!impact,!namely!property%rights%systems!
(GS4),%collective:choice%rules%(GS6),!and!monitoring%and%sanctioning%processes!(GS8).& &The!presence!of!a!
large! (NDP,! 2013b)! administrative! body! of! government% organizations& (GS1)& with! specific! duties! and!
responsibilities!to!oversee!the!operations,!promotes!longRterm!sustainability!and!reduces!the!possibility!
  
                                                                                                                      23 
of! resource! overuse.& Similarly,! the! presence! of! a! large! body! of!non:governmental% organizations& (GS2)&
contributes!to! longRterm!sustainability!because!it!challenges!social!and!environmental! issues!related!to!
the! exploration! activities! (Klick,! 2009).! These! factors! contribute! to! the! organization! of! the! network%
structure&(GS3)!because!the!diversity!of!actors!involved!with!clear!individual!responsibilities!contribute!to!
overall! network! resilience.! Despite! this,! the! property:rights% system& (GS4)! responsible! for! awarding!
exploration!licenses!(NPD,!2014b)!in!the!Snøvit!development!encourages!the!depletion!of!the!resource.!
It!allows!unlimited!extraction,!and!in!principle!it!trades!longRterm!sustainability!for!shortRterm!economic!
gains.!!
Operational% rules! (GS5)& imposed! by! the! Government! are! very! strict! for! the! oil! and! gas! sector! (NPD,!
2014a;! NPD,! 2013b).! These! indirectly! encourage! selfRorganization! for! longRterm! sustainability! and!
increase!users’! costs! to! follow! them.!The! space! for! industry!actors! to!decide!on!collective:choice% rules!
(GS6)! thus! becomes! limited.! This! lack! of! autonomy! and! strict! governmental! guidelines! to! define!
exploration!rules!at!the!‘national!level!can!lead!to!the!exhaustion!of!the!resource!at!the!focal!SES!on!the!
local! scale’! (Ostrom,! 2009).! Constitutional% rules! (GS7)& support! the! use! of! national! resources! for! the!
benefit!of!the!Norwegian!society!as!a!whole!(Moe,!2012;!NPD,!2013b),!but!these!do!not!explicitly!imply!
their! depletion.! The! presence! of! a! governmental! body! responsible! for! monitoring% and% sanctioning%
processes!(GS8)!in!the!oil!and!gas!industry!discourages!the!depletion!of!the!resources.!However,!lenient!
sanctions! that! allow! carbon! emission! offsetting! through! purchases! of! carbon! credits! (Klick,! 2009),! or!
discharge! permits! to! sea! or! air! (NPD,! 2013b)! indirectly! tolerate! continued! exploration! and! emphasize!
shortRterm!economic!gains!rather!than!longRterm!sustainability.!
5.4&USERS&
The!past%experience!(U3)!of!the!main!industry!operator,!and!the! location!(U4)!are!the!two!indicators!of!
this! subsystem! that! exhibit! negative! implications! on! selfRorganization! for! longRterm! sustainability.&
Transaction!costs! for!selfRorganization!are!proportional! to! the!number%of%users! (U1)! (Ostrom,!2009),! in!
this! case! encouraging! longRterm! sustainability! since! Statoil! is! the! single,!main! operator.& The! relatively!
high!socioeconomic%attributes!(U2)!of!Statoil!also!allows!for!selfRorganization!by!avoiding!additional!costs!
associated! with! discrepancies! between! capabilities! of! various! users.& Statoil’s! past% experience! (U3)& in!
fossil! fuel! exploration! reduces! the! immediate! need! to! selfRorganize! for! ensuring! the! longRterm!
sustainability!of! the! resource.& Their! headquarters! are! located! (U4)! in! Stavanger,!Norway!which!makes!
Statoil! a! national! operator! and! encourages! responsibility! for! operations,! but! impacts! the! longRterm!
sustainability! of! the! resource! because! of! the! joint! venture! with! other! international! owners.& SelfR
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organization!is!also!more!likely!when!companies!like!Statoil!are!respected!for!prior!achievements!(ibid.)!
and!can!take!a!leadership!(U5)!role!in!the!operations.&Also,!one!main!operator!can!set!norms&(U6)!much!
easier! and! avoid! the! costs! of! reaching! agreements! and! monitoring! the! resource! (ibid.)! compared! to!
when!others! are! also! involved.!As! the!main!user,! Statoil! has! access! to! all! the!necessary!knowledge%of%
relevant%SES%attributes& (U7)&and!thus!perceives! lower!costs!of!organizing& (ibid.).!The! importance%of%the%
resource! (U8)& itself& justifies! the! organization! and!maintenance! of! a! selfRgoverning! system& (ibid.)! that!
promotes!the!longRterm!sustainability!of!the!resource.&Lastly,!the!technologies%available%or%used& (U9)& in!
the! operations& come! at! a! high! cost! and! this! encourages! intentions! to! selfRorganize! longRterm.!
Conversely,!if!basic!technologies!are!used,!the!industry!operator!can!regard!them!as!disposable!and!not!
assume!an!immediate!responsibility!to!organize!for!the!future.!!
5.5&INTERACTIONS&
This!particular!subRsystem!with!ten!different!indicators!exposes!only!one,!namely!lobbying%activities&(I6)!
with! a! negative! impact! on! selfRorganization.! Despite! elevated! harvesting% levels! (I1)& on! this! nonR
renewable! resource,! the! perceived! scarcity! stimulates! organization! for! longRterm! sustainability.!
Information% sharing% among% users! (I2)! could! make! efforts! to! selfRorganize! more! difficult,! lead! to! the!
depletion!of!the!resource&if!the!users!share!little!information!related!to!activities!or!the!number!of!users!
is!high,!but!neither!represents!the!case! in!this!situation.&Deliberation%processes! (I3)!prompts! longRterm!
sustainability! by! avoiding! high! costs! associated!with! stakeholder! involvement! and! dialogue! in! a! large!
group!setting.!Presence!of!conflicts%among%users! (I4)!deters!the!possibility!of!selfRorganization!because!
costs!associated!with!collaboration!are! increased.!However,!one!main!operator!averts! these!costs!and!
promotes! longRterm! sustainability.! Annual! investments! (I5)! to! improve! yield,! reduce! emissions,! and!
sequester! more! carbon! contribute! to! longRterm! sustainability.! However,! Statoil’s! plans! to! increase!
production!through! investments! in!another!LNG!plant!(NDP,!2013b)!will!accelerate!resource!depletion.!
Lobbying%activities! (I6)!negatively! impact!efforts! to!ensure! the! longRterm!sustainability!of! the! resource!
because!global! scarcity!and! international!obligations!encourage!exploitation.!Also,!NGO’s! lobby!efforts!
seem!to!have!restricted!power!to!persuade!the!Government!and!reduce!extraction!of! fossil! fuels! from!
Snøvit!(Klick,!2009).!Self:organizing%activities!(I7)!undertaken!by!industry!actors!are!much!cheaper,!easier!
to!implement!when!one!company!is!responsible!for!the!operations,!and!increase!the!likelihood!of!longR
term!sustainability.!Business!development!and!diversification!of!industries!also!increase!the!likelihood!of!
longRterm!sustainability!through!the!consolidation!of!networking%activities!(I8)! in!the!region.!Consistent!
monitoring% activities! (I9)! from!both!Hammerfest! and!Melkøya! ensure! control! of! operations! and! avoid!
unexpected! costs! associated! with! poor! management! of! operations.! In! turn,! this! strengthens! selfR
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organization!and!improves!chances!for!longRterm!sustainability.!Evaluative%activities!(I10)!carried!out!by!
various!branches!of!the!Government!maintain!and!ensure!compliance!with!regulations!(NPD,!2013b)!to!
promote!sustainability!of!operations.!This!simultaneously!encourages!industry!operators!to!invest!in!selfR
organization.&
5.6&OUTCOME&CRITERIA&
The!three!secondRtier! indicators!outlined!in!this!subRsystem!have!negative! impacts!on!selfRorganization!
for! the! longRterm! sustainability! of! the! resource.& Reported! social% performance% measures! (O1)& show!
benefits! related! to! efficiency! of! operations,! equity,! accountability! and! sustainability.! These! perceived!
benefits! reduce! the! immediate! need! to! selfRorganize! or! address! the! issue! of! resource! depletion,! and!
affect!the!longRterm!sustainability!of!the!resource!system.!Perceived!high!ecological%performance!(O2)!of!
the! operations! related! to! low! impact! on! biodiversity,! and! other! ecosystems! also! reduce! the! need! to!
invest! in!plans!for! longRterm!sustainability!of!the!resource.! ‘Overharvesting’! is!a!prominent! issue!in!the!
Snøvit! operations,! and! served! as! inspiration! for! Statoil’s! sustainability! report,! ‘Moving! North’& (Klick,!
2011;!Statoil,!2009);!this!alludes!to!the!northward!expansion!of!explorations!as!southernmost!resources!
are! consumed! (NPD,! 2013b)! and! fields! like! Snøvit! are! depleted.! Externalities% to% other% SESs% (O3)! also!
encourage! future! sustainability! due! to! the! high! costs! associated! with! accidental! interaction! with! or!
impacts!on!other!SESs!(Statoil,!2009)&in!the!form!of!penalties!(NPD,!2014a;!NPD,!2013b).!
5.7&RELATED&ECOSYSTEMS&
The!sole!indicator!that!is!unfavorable!for!the!longRterm!sustainability!of!the!resource!is!climate%patterns&
(ECO1).!Higher!costs!associated!with!operations! in!harsh!climatic!conditions! (Klick,!2009;!Statoil,!2009)!
encourage! faster! and! more! efficient! resource! extraction,& and! exchanges! selfRorganization! efforts! for!
longRterm! sustainability! with! shortRterm! economic! profitability.& Pollution% patterns! (ECO2)! however,!
encourage!selfRorganization!to!reduce!the!high!cost!of!accidental!pollution!events!(Klick,!2009;!Lewis!&!
Sandelson,! 2014;!Mosbergvik,! 2007),! and! indirectly! contribute! to! longRterm! sustainability.! As!with! the!
last! indicator! in! the! previous! subsystem! (O3),! flows% into% and% out% of% the% focal% SESs! (ECO3)! exhibits! a!
positive! impact! on! selfRorganization.! The! enclosed! nature! of! the! operations! is! perceived! to! lack!
interaction!with!adjacent!SESs.!Pollution!patterns!show!that!occasionally!these!interactions!do!happen,!
and! they! should! not! be! underestimated.! To! avoid! government! penalties! (NPD,! 2014a;! NPD,! 2013b),!
Statoil! invests!in!selfRorganization!to!ensure!that!flows!into!and!out!of!the!operations!are!minimal,!and!
this!indirectly!improves!the!likelihood!to!achieve!sustainability!in!the!long!run.!
&
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5.8&SOCIAL,&ECONOMIC,&POLITICAL&SETTINGS&
This!subsystem!exhibits!the!highest!proportion!of!indicators!with!a!negative!impact!on!selfRorganization!
for! longRterm! sustainability.& The!perceived!benefits! of! immediate!economic% development! (S1)! indicate!
abundance!and!sidetrack!selfRorganization!efforts!due!to!additional!costs!required!to!plan!for!longRterm!
sustainability! (Moe,! 2012).! Similarly,! demographic% trends! (S2)! signal! growing! opportunities,! positive!
outlook!for!the!near!future,!and!focus!on!shortRterm!benefits!(Klick,!2009),!while!efforts!to!selfRorganize!
for! longRterm!sustainability!are!stalled.!The!first!of! the!two! indicators!that!exhibit!a!positive! impact!on!
longRterm!sustainability! is!political% stability! (S3),!because! it! allows! for! the!predictability!of! the!political!
environment! in!Norway! and! avoids! the! high! cost! of! adapting! to! political! uncertainty.! This! encourages!
companies!to!invest!with!confidence!and!contribute!to!the!problem!of!resource!depletion.!Government%
resource% policies! (S4)! are! generally! intended! to! maximize! revenue! generation! (Moe,! 2012)! from!
Norway’s! largest! industry! (NPD,! 2013b),! and! jeopardize! the! longRterm! sustainability! of! the! resources.!
Market% incentives! (S5)! encourage! shortRterm! profit! maximization,! and! discourage! longRterm!
sustainability,! as! global! prices! for! fossil! fuels! continue! to! increase.! Consistent! documentation! through!
the!media%organization! (S6),!and!particularly! local!enterprises! (Barents!Observer,!2013),& related!to!the!
Snøvit!operations!enhance!social!pressures!to!improve!environmental!performance!and!encourage!longR
term!sustainability!of!the!resources.!!
6.&DISCUSSION&
6.1&CASE&STUDY&REFLECTIONS&
In!the!Snøvit!case!for!resource!management,!the!Government!provides!‘good’!regulations!that!are!both!
authoritative! to! enforce! standards! and! flexible! to! encourage! voluntary! action! (Bergkamp,! 2002;! NPD,!
2013b).! Despite! the! obvious! benefits! that! arise! when! businesses! exceed! environmental! or! social!
standards! such! as! higher! employment! conditions,! the! Norwegian! structure! for! energy! governance!
provides!plenty!of! room! for! corporate! influence! (Gullberg,! 2011).!Bergkamp! suggests! that!one!way! to!
look!at!this!problem!is!through!a!monistic!view!(Bergkamp,!2002).!The!main!benefit!from!the!relationship!
between! governments! and! corporate! activities! is! that! ‘corporate% activities% in% the% public% interest% may%
reduce%short:term%profits%but%are%conducive%to%long:term%profit%maximization’!(Bergkamp,!2002;!Porter!&!
Kramer,! 2011);! they! ensure! longRterm! reliability! and! stability! of! social! welfare.! This! publicRprivate! coR
operative!approach!to!fossil!fuel!resource!management!provides!valuable!insights!to!countries!struggling!
with!environmental!degradation,!but!the!Snøvit!case!shows!deficiencies!in!resource!conservation.!
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Collaboration! between! various! actors! involved! in! the! Snøvit! development! is! based! on! oil,! extraction,!
refining,! distribution! and! export,! and! therefore! enhance! resource! depletion.! Activities! contribute! to!
global! emissions! despite! carbon! sequestration! initiatives! such! as! CCS! and! excessive! reforestation!
programs! to! counteract! these! effects.! Thus,! the! publicRprivate! collaboration! provides! shortRterm!
economic!and!social!benefits!to!those!involved!(ie.!Oil!and!gas!corporations!and!Norwegian!citizens),!but!
indirectly! contribute! to! local! resource! depletion! and! climate! change! impacts! endured! by! the! global!
population.! This! situation! exemplifies! a! paretoRoptimal! strategy! between! the! economic! and! social!
spheres,! but! ignores! the! environmental! aspect! in! favor! of! shortRterm! benefits! (Figure! 3).! In! order! to!
ensure!that!selfRorganization!efforts!encourage!the!longRterm!sustainability!of!the!resource!system,!the!
paretoRoptimal! strategy! must! include! the! environmental! aspect.! This! situation! emerges! again! as! a!
prisoner’s!dilemma!where!there!are!three!components,!rather!than!two,!namely,!social,!economic,!and!
environmental!spheres!(Figure!3).!However,!the!reliability!of!results!and!their!impact!on!selfRorganization!
are! limited! to! this! particular! system.!Other! systems!might! exhibit! different! results! because! of! unique!
characteristics!for!each!indicator.!For!example,!the!resource!system!can!exhibit!a!high!number%of%users!
(RU1)! with! vested! interests! in! the! operations! that! collectively! contribute! to! faster! depletion! of! the!
resource.!
6.2&NEGATIVE&INDICATORS&
The!sixteen!indicators!with!a!negative!influence!on!selfRorganization!for!longRterm!sustainability!depict!a!
vivid!picture!of!deficiencies!in!resource!management!that!lead!to!the!depletion!of!the!Snøvit!field.!First,!
the! remote! location! of! the! development! in! an! environmentally! sensitive! area! with! harsh! climatic!
conditions! stimulates! faster! and!more! costRefficient! operations! instead! of! resource! conservation.! This!
indicator! can! be! made! positive! if! activities! stop.! Conversely,! if! environmental! conditions! improve! to!
allow! for! costReffective! activities! in! the! region,! then! climate! change! impacts! would! be! no! longer!
manageable.! The! perceived! abundance! of! the! resource! and! extraction!methods,! comparable! to! clearR
cutting!practices!in!a!forest,!further!contributes!to!unsustainable!rates!of!resource!depletion.!This!aspect!
can! be! improved! through! higher! consumption! efficiency! (ideally,! no! consumption! through!
implementation!of!renewables),!or!better!recovery!technology.!The!Norwegian!resource!policies!require!
industry!actors!to!follow!strict!guidelines,!limit!their!capability!to!make!local!decisions,!and!contribute!to!
overuse.!The!Government!also!awards!extraction!licenses!without!limitations!on!amount,!and!sanctions!
undesirable!behavior,!such!as!spills!or!pollution,!with!relatively!small!fines!and!levies!to!purchase!carbon!
credits.!!
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The!presence!of!a!partly!governmentRowned!oil!operator!with!more!than!40!years!of!experience!(Statoil,!
2009;!NPD,!2013b)!normally!encourages!more!responsible!operations;!however,!commitments!to!other!
partRowners!involved!in!the!operations!combined!with!export!obligations!stimulate!the!depletion!of!the!
resource.!Lobbying!activities!mostly!promote! further!exploration!and!accelerate!current!operations! for!
faster!resource!depletion.!The!reported!social!and!ecological!performance!measures!show!a!tendency!to!
promote! the! operations! as! responsible! and! effective,! distract! efforts! for! future! management! of! the!
resource,! and! humble! the! urgency! to! address! resource! depletion.! Also,! current! international! market!
incentives! for! the!exploration!of! fossil! fuels! combined!with! the!neoliberal! resource!policies! in!Norway!
drive!economic!development!and!population!increases!in!Hammerfest,!and!exert!pressures!towards!the!
depletion!of!Snøvit!resources.!!
6.3&IMPACT&INTERPRETATION&
For! most! indicators! the! relationship! is! clearly! described! in! Ostrom! (2009),! and! this! makes! it! easy! to!
assess!their!impact!on!selfRorganization.!Typical!examples!of!such!indicators!are!RS1,!RS3,!RS5,!or!RS7.!In!
other! cases,! the! relationship! between! secondRtier! indicators! and! their! impact! on! selfRorganization! is!
defined,!but!they!are!difficult!to!adapt!to!the!Snøvit!case.!As!an!example,!the!RU6!indicator!would!have!a!
positive! impact!on!selfRorganization! if! the!various! fossil! fuel! types!are!easily!distinguishable! in%situ!and!
operators!would!not! incur!additional!costs! to!separate!them!postRextraction.!Despite!density!contrasts!
and!other!distinctive!features!between!fuel!types!in!the!Snøvit!field,!they!are!all!extracted!together!and!
separated! afterwards.! In! this! case! the! depletion! of! the! system! is! encouraged! despite! the! presence! of!
distinctive!markings! and! additional! costs! required! to! extract! them! separately,!which!would! otherwise!
encourage!selfRorganization!for!sustainability.!!
In! the! second! best! case! scenario,! the! causal! relationships! are! previously! established! in! other! studies.!
While! this!aspect!makes!assessment!of! the! impact!on!selfRorganization!more!direct!and!minimizes! the!
amount! of! interpretation! required! in! the! analysis,! the! application! of! these! causal! relationships! is! still!
dependent!on!caseRspecific!details.!The!causal! relationships!can!only!used!as!a!guideline!rather! than!a!
definition!because!of!their!weak!transferability,!and!applicability!to!the!Snøvit!case.!
Lastly,!the!indicators!where!the!causal!relationship!has!not!been!previously!established!or!documented!
are!discussed.!This!aspect!can!be!both!beneficial!and!detrimental!to!the!interpretation!of!the!indicator’s!
impact! on! selfRorganization! for! sustainability.! As! an! example! it! is! not! clear! whether! a! high! economic%
value!(RU4)!for!the!resource!would!contribute!to!its!depletion,!or!it’s!conservation!to!ensure!a!longRterm!
supply.! In!this!particular!case,!however,! it! is!evident!that!Statoil!consistently! improves!the!efficiency!of!
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operations! to! enhance! productivity,! increase! reserve! yield,! and! minimize! transport! losses.! For! these!
reasons,!the!high!economic!value!is!interpreted!to!have!a!positive!impact!on!selfRorganization.!Similarly,!
it! is! not! clear!whether!media%organization% (S6)! has! a! positive!or! negative! impact! on! selfRorganization.!
Logical!deduction!suggests!that!a!high!media!coverage!would!encourage!selfRorganization!because!they!
reveal!issues!to!the!public,!or!raise!awareness,!but!this!is!completely!dependent!on!the!exposure!of!the!
media!outlet;!i.e.!three!local!newspapers!could!have!a!lower!exposure!than!a!national!one.!!
There!are!also!a!few!indicators!that!show!similarities! in!terms!of!the!characteristics!they!describe.!This!
makes! the! data! collection! slightly! repetitive! without! additional! contributions! to! the! foundation! of!
information! needed! to! understand! the! complexity! of! the! system,! or! individual! subsystems.! As! an!
example,! ecological% performance! (O2)! and! pollution% patterns! (ECO2)! are! also! very! similar! but! show!
opposite! impacts.! This! is! likely!due! to! the! fact! that!ecological!performance! is! reported! through!Statoil!
reports,!where!they!mainly!focus!on!the!technical!side!of!operations.!From!an!engineering!perspective!
these!exhibit!a!high!ecological!performance.!On!the!other!hand!pollution!patterns!describe!events!where!
the!technology!has!failed!to!contain!processes,!and!resulted!in!environmental!damage!such!as!spills!or!
atmospheric!pollution,!as!reported!by!the!Norwegian!Government.!
Externalities% to% other% SESs! (O3)! and! flows% into% and% out% of% focal% SES! (ECO3)! show! similar! results! and!
positive! impacts! on! longRterm! sustainability.! Differentiating! these! two! factors! is! a! challenge! because!
neither! of! the! two! specifies! whether! the! indicator! has! a! predominantly! technical,! economic,!
environmental,! or! social! focus.! Because! of! this,! the! interpretation! of! the! impact! on! selfRorganization!
must! consider! all! these! various! facets! and! then! make! an! overall! assessment! of! the! impact.! Lastly,!
government% resource% policies! (S4),! property% rights% systems! (GS4)! are! two! indicators! that! refer! to! the!
administrative! tools! present! to! guide! the! operations.! As! such,! these! indicators! can! be! interpreted! to!
refer!to!the!same!characteristics.!
6.4&AVOIDING&A&‘PANACEAS’&SOLUTION&
Ostrom! (2007)! criticizes! the! issue! of! ‘panaceas’! as! a! oneRsolutionRfitsRall! approach! to! sustainability!
problems!because!in!most!cases!it!leads!to!undesirable!results.!Her!approach!to!panaceas!and!to!address!
complexity! in!sustainability!challenges!can!be!related!to!Weber’s! ideas!to!focus!on!the!small! individual!
problems!or!agents!on!a!micro! scale,! and! combine! them! to!get!a! solution! for! the!macro! scale.! In! this!
case,! the! study! addresses!many! specialized! issues! in! order! to! understand! the! bigger! problem,! which!
indicates! a! bottomRup,! rather! than! a! top! down! approach! (Ostrom,! 2009).! This! highlights! the!
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responsibility! of! the! regulated! community,! such! as! the! general! public! of! private! companies! to! take!
action,!in!addition!to!the!government.!
The!multiRtier!SES!framework!is!very!helpful!when!used!to!evaluate!deficiencies!in!multiple!subRsystems!
and! provides! custom! solutions! for! the! Snøvit! resource! system.! The! framework! analyzes! multiple!
processes!that!occur!within!the!system,!and!recommends!solutions!based!on!the!specialized!knowledge!
acquired! through! different! fields! of! research,! as! opposed! to! just! one.! In! this! study,! it! is! used! to!
systematically! acquire! pertinent! data! related! to! the! resource! system.! The! problem! is! to! decide! how!
much!information!is!enough!to!accurately!interpret!any!indicator’s!impact!on!selfRorganization.!Ideally,!a!
guideline! that!assesses!how!much! information! is! sufficient! to!ensure!a!sustainable!outcome!should!be!
developed,! although! Ostrom! et! al.! (2009)! emphasize! the! importance! of!multidisciplinary! approaches.!
This!would!ensure!that!the!amount!of!interpretation!is!reduced!when!caseRspecific!information!for!each!
indicator!is!collected.!
Different! indicators! can! have! a! greater! importance,! or! be!more! dominant! in! their! contribution! to! the!
overall! assessment!of! selfRorganization! subject! to! the! subRsystem.!Ostrom!does!not!provide!a! scale! to!
assess!whether!one!indicator!is!more!dominant!than!others.!Thus,!all!indicators!must!be!assumed!to!be!
equally! important! in! each! subRsystem! to! ensure! that! the! interpretation! of! their! impact! is! consistent!
throughout.!This!ensures!the!reliability!of!the!multiRlevel!perspective!as!a!method!to!approach!broader!
challenges,! and!warrants! that! questions! are! addressed! fully!when! individual! indicators! are! considered!
equally.!!
Overall,!the!55!indicators!used!to!analyze!the!various!aspects!of!the!system!provide!a!strong!foundation!
to! assess! selfRorganization! for! sustainability.! The! large! amount! of! indicators! in! each! subRsystem!
guarantees! that! transdisciplinarity! is! imbedded! in! the! data! collection! and! analysis! stages.! This! aspect!
arises!from!the!diversity!of!the!subRsystems!and!their!respective! indicators,!makes! it!difficult!to!gather!
data! from! one! particular! disciplinary! perspective,! and! ensures! that! political,! economic,! and!
environmental! features! are! included.! The! 55! indicators! in! the! Snøvit! case! are! a! good! structure! to!
understand!many! interactions! within! the! system,! but! additional! indicators! are! needed! to! completely!
grasp! its! complexity.! For! example,! an! indicator! that! represents! time! until! full! depletion! at! current!
extraction! rates! would! focus! attention! on! the! remaining! amount! of! the! resource! and! emphasize! the!
urgent! need! for! conservation.! A! second! possibility! would! be! to! introduce! an! indicator! that! assesses!
actors’!plans!for!the!future!with!regards!to!the!resource!system.!If!plans!were!to!expand!production,!as!it!
is! currently! the!case!with!Snøvit,! then! the! indicator!would!exhibit! the!negative! influence!on!efforts! to!
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selfRorganize!for!longRterm!sustainability.!!
6.5&METHODOLOGY&
It! is! evident! that!Ostrom!et! al.! (2009)! enforce! a! comprehensive! transdisciplinary! approach! to! address!
sustainability!challenges!with!the!SESs!framework.!It!acts!as!a!reminder!that!sustainable!decisions!are!a!
major!challenge,!and! if! they!are!easily! reached,! then!they!are!most! likely!unsustainable!and!should!be!
analyzed! further.! In! terms! of! the! methodology,! there! are! no! specifications! related! to! how! the! data!
should! be! collected! or! analyzed.! The! study! observes! reported! behavior! through! a! document! review!
rather! than! direct! observations! such! as! interviews! or! surveys.! If! future! studies! on! Snøvit! use! primary!
research!methods! like! the! ones!mentioned,! they! can! show! different! results! simply! due! to! a! different!
methodology! used.! This! form! of! secondary! research! affects! the! reliability! of! the! results! because! it!
includes! the! inherent!bias! of! previously! published!documents! in! addition! to! the! researcher’s! selective!
bias.!Despite! this,! triangulation!of!several! reports! for! the!verification!of! the!collected!data!should!help!
minimize! the! amount! of! bias! and! increase! reliability! (Bryman,! 2008).! This! poses! a! challenge! for! the!
researcher,!and!requires!additional!steps!to!ensure!that!the!validity!of!results!is!reliable!(Bryman,!2008).!
Ideally,!the!framework!must!be!used!when!information!is!readily!available!and!easily!transferable!to!the!
indicators!of!the!SES!framework.!Any!inconsistencies!in!the!clarity!of!information!require!additional!data!
collection!to!ensure!that!the!data!is!reliable!and!can!be!attributed!to!the!respective!indicator.!
In!this!particular!case!study!the!data!collection!was!done!through!a!document!review.!The!information!
was!mostly! found! through! documents! published! by! the! Norwegian! Government! such! as! reports,! fact!
pages,!and!documents!that!outline!acts,!regulations,!and!specific!guidelines!for!the!oil!and!gas!industry.!
In! addition,! nonRgovernmental! reports! published! by! Statoil! and! other! independent! researchers! were!
consulted.!This!was!done!to!clarify!and!verify!the!consistency!and!reliability!of!information,!and!minimize!
the!possibility!of! reporting!bias! from!either!publisher.!This!approach!also! reduced,! to!a!certain!extent,!
the! researcher’s! selection! bias! because! all! relevant! sources! available!were! considered,! irrespective! of!
their! governmental! or! private! affiliation.! As! such,! a! document! review! is! the! most! adequate!
methodological! approach! to! understand! the! complexity! of! the! system! given! the! time! and! resource!
constraints.!!
There!are!also!various! limitations! involved!with! the!use!of!Ostrom’s!SES! framework! to!understand!the!
Snøvit!system.!First,!the!SES!framework!was!developed!to!grasp!the!complexity!of!resource!systems!and!
does!not!guarantee!that!all!factors!or!components!of!the!system!are!fully!accounted!for.!Secondly,!the!
framework!does!not!provide!an!evaluation!scheme!to!assess!the!indicators!with!a!dominant!role!in!their!
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specific!subRsystem,!and!assumes!that!all!indicators!are!equally!important.!Because!of!this,!the!impact!of!
some!indicators!on!selfRorganization!is!overestimated,!while!others!are!underestimated.!In!addition,!the!
thirdRtier! indicators!were!excluded!from!this!study!that,! if!considered,!could!affect!the!given!values!for!
the!secondRtier!indicators!and!consequently!their!impact!on!selfRorganization.!
Alternative! methodological! approaches! may! improve! the! validity! of! results,! reduce! the! researcher’s!
selection!bias! typical! to! document! reviews,! produce! additional! perspectives! and! contribute! to! a!more!
robust! analysis.! Interviews! or! surveys! as! a! primary! research!method! could! potentially! produce! highly!
relevant!data! for! this! type!of! case! study.!These!alternative!methods!would! require!a!vigilant! selection!
process!for!interviewees!or!survey!participants!to!ensure!that!the!opinions!of!the!subjects!are!minimally!
biased!and!represent!the!reality!of! the!situation!as!closely!as!possible.!Contrary!to!a!document!review!
where! reports! are,! in! most! cases,! reviewed! prior! to! publication,! the! data! gathered! directly! from!
participants!would!be!completely!subjective!without!any!critical!peerRreview.!The!researcher!would!have!
to! account! for! these! discrepancies! and! know!how! to! correct! for! them.! Also,! the! process! to! carry! out!
interviews!or!surveys! to!collect! information!relevant! for!each! indicator! R! in!several!stages! to!verify! the!
accuracy!of!reported!data!R!would!most!likely!be!arduous!and!inefficient,!and!lead!to!the!production!of!
very! similar! results! as! a! document! review.! Interviews! and! surveys! would! only! be! ideal! to! study! one!
particular!indicator!or!to!compare!two!indicators,!for!example.!
6.6&RELEVANCE&TO&SUSTAINABILITY&SCIENCE&
This! study! contributes! to! sustainability! science! in! three! ways.! First,! it! follows! the! main! fundamental!
challenge!of!sustainable!development,!namely!‘meeting!fundamental!human!needs!while!preserving!the!
lifeRsupport!systems!of!planet!Earth!(Kates!et!al.,!2001),!and!‘without!compromising!the!ability!of!future!
generations%to!meet%their!own!needs’!(WCED,!1987).!Second,!the!study!contributes!to!two!of!the!core!
questions!of! sustainability! science,!namely:!a.!What! systems!of! incentive! structures! including!markets,!
rules,!norms,!and!scientific!informationRcan!most!effectively!improve!social!capacity!to!guide!interactions!
between!nature!and!society!toward!more!sustainable!trajectories?!and!b.!How!can!today's!operational!
systems!for!monitoring!and!reporting!on!environmental!and!social!conditions!be!integrated!or!extended!
to!provide!more!useful!guidance!for!efforts!to!navigate!a!transition!toward!sustainability?!(Kates!et!al.,!
2001)!
Third,! it! integrates! inherently!qualitative! ‘soft’! factors! such!as! social! relations,! into! the!normally!more!
quantitative! R! economic! and! technological! R! tendencies! to! study! resource! systems.! This! addresses! the!
transdisciplinary!aspect!of!sustainability! research,!and! is!one!of! the!central!aspirations! in!sustainability!
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science! (MaxRNeef! 2005;! Lang! et! al! 2012).! In! this! context,! ‘understanding! a! complex! whole! requires!
knowledge! about! specific! variables! and! how! their! component! parts! are! related’! (Ostrom,! 2009),! in!
addition!to!the!necessary!economic!and!technological!knowledge!needed!to!support!the!research.!This!
approach! reaches! a! multidisciplinary! solution! to! a! complex! socioRecological! problem,! and! avoids! a!
panaceas!solution.!The!last!contribution!is!the!enhancement!of!the!current!SES!framework!(ibid.)!in!the!
context!of!nonRrenewable! fossil! fuels.!The!study!highlights! the!most! important! indicators! for! this!case,!
raises! questions! about! potential! redundancies,! and! suggests! additional! indicators! while! it! sets! the!
groundwork!for!future!research.!
The! study!provides!guidance! for!both!policy!makers!and! individual! companies!with!vested! interests! in!
fossil! fuels.! Enhanced! knowledge!of! system! conditions! and! interactions! facilitates! the!development! of!
specific! policies! and! arrangements! that! promote! the! conservation! of! fossil! fuel! resources,! improves!
environmental!performance!and!does!not!compromise!energy!and!economic!security.!The!study!adopts!
a!strong!sustainability!approach!because!it!generally!assumes!the!nonRsubstitutability!of!natural!capital!
and!promotes! environmental! conservation!over! economic! growth.!However,! the! study!emphasizes!on!
collective!action!to!promote!green!economic!activity,!and!conservation!of!natural!resources.!!
7.&RECOMMENDATIONS&
7.1&INDUSTRIAL&SYMBIOSIS&
The!extended!industrial!symbiosis!proposed!by!Korhonen!(2001)!mentions!that!a!system!should!address!
aspects!with!regards!to!roundput!of!natural!resources,!diversity!of!actors!involved,!locality!of!resources!
and!gradual! change! (ibid.).! In! the!examination!of! the!Snøvit! case!on! the! fossil! fuel! sector,! the!aspects!
least!addressed!use!local!resources!without!respect!for!natural!limiting!factors!(ibid.),!and!avoid!gradual!
change!to!reduce!extraction!rate.!The!first!factor!is!exceeded!in!the!sense!that!resources!are!excessively!
exploited! at! an! accelerating! pace,! deplete! the! resource! system,! contribute! to! continued! fossil! fuel!
dependence,! and! have! indirect! global! impacts!with! regards! to! carbon! emissions.! The! second! factor! is!
again! attributed! to! the! overRexploitation! of! a! limited! resource,! and! jeopardizes! the! country’s! future!
energy!security,!and!the!global!supply!of!fossil!fuels.!Since!exploitation!of!fossil!fuels!continue!to!exhibit!
environmental! impacts! on! a! local! to! global! scale,! a! switch! to! renewables! will! ensure! a! longRterm!
sustainable!supply!of!energy,!reduce!pressures!on!the!resource!system,!and!reduce!carbon!emissions.!
Additional! steps! are! required! to! internalize! the! environmental! sphere! and! to! find! paretoRoptimal!
strategies! for! resource!management! that!also!support!energy!security!and!social!equity.!The!extended!
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industrial! symbiosis! reinforces! a! shift! away! from! fossil! fuels! and! maintains! the! longRterm! stability! of!
economic!prosperity! and! social! equity! (Figure!3).!Norway! can!benefit! from!business!development!and!
creation!of!infrastructure!for!renewable!energies!to!accelerate!a!transition!through!gradual!increases!in!
taxation!of!fossil! fuels.!Björn!Stigson!mentions!that!“the%key%to%success% in%the%‘Green%Race’% is%unlocking!
the%technology%and%innovation%that%transforms%domestic%markets.%This%only%happens%when%governments%
work%with%business%to%create%policies% that%move%the%market% forward”! (WBCSD,!2011).!The!Government!
should!continue! to! improve!current!environmental!management! frameworks! in!collaboration!with!key!
industry!actors!to!aid!this!transition.!!
A!transition!to!renewable!energy!can!be!achieved!through!the!implementation!of!an!innovative!twoRpart!
feedRin! tariff! between! trading! nations! (Lesser! and! Su,! 2008).! Lesser! and! Su! (2008)! recommend! ‘an!
innovative!twoRpart!FIT!that!consists!of!both!a!capacity!payment!and!a!marketRbased!energy!payment’!
that!can!be!used!to!address!both!the!national!targets!for!production!capacity!and!low!cost,!and!ensure!a!
longRterm! commitment!with! trade! partners.! The! key! benefits! of! this! FIT! scheme! are! that! it! (1)!works!
through!market!mechanisms!to!extract!price!information!such!that!administrative!costs!are!reduced,!(2)!
guarantees! shortR! and! longRterm!efficiency!with! respect! to! installation! and! generation,! (3)! accelerates!
the! achievement! of! policy! goals,! and! is! (4)! easy! to! implement! and!monitor! (Lesser! &! Su,! 2008).! In! a!
sense,!this!would!create!an!‘artificial’!resource!regeneration!rate!to!reduce!their!depletion,!compensate!
demand!with!renewable!energy,!and!indirectly!contribute!to!the!longRterm!sustainability!of!the!resource.!
!
7.2&FURTHER&RESEARCH&
There!are!several! issues! related! to! the!SES! framework! that!need!particular!attention! in! future!studies.!
First,!Ostrom’s!framework!is!a!very!useful!tool!to!analyze!nonRrenewable!resource!systems!and!should!be!
adapted! for! particular! application! in! these! scenarios.! Second,! each! of! the! secondRtier! indicators! of!
Ostrom’s!SES!framework!must!be!clearly!defined!for!application!in!the!context!of!fossil!fuels!resources.!
This! step! is! crucial! in! the! future! development! of! a! database! where! fieldRspecific! information! is!
accumulated! to! establish! a! foundation! for! comparison.! Third,! the! secondRtier! indicators! should! be!
revised! to! minimize! redundancies,! and! not! sacrifice! the! reliability! at! the! cost! of! simplifying! the!
complexity!of!different!resource!systems.!
Ostrom’s! framework! is! used! as! a! transdisciplinary! tool! to! analyze! systems,! design! caseRspecific!
recommendations,! and! propose! alternatives! to! reach! sustainable! solutions.! As! such,! the!
recommendations!made!in!this!study!apply!only!in!the!context!of!the!Snøvit!case!and!are!not!meant!to!
be!directly!transferable!to!other!developments.!However,!the!relationships!between!each!indicator!and!
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their! respective! impact! on! longRterm! sustainability! may! be! used! in! other! cases! given! that! necessary!
measures!are!taken!to!ensure!that!other!nonRrenewable!resource!systems!exhibit!prominent!similarities.!
Nevertheless,!the!complexity!of!each!system!should!be!treated!independently!in!its!own!merit!to!ensure!
that!customRsolutions!are!provided!consistently!in!later!studies.!
8.&CONCLUSION&
The!aim!of!this!study!was!to!analyze!exploration!activities!in!the!Snøvit!field!in!order!to!identify!factors!
that!suppress!selfRorganization!for!the!longRterm!sustainability!of!the!resource!system.!Norway’s!plan!to!
expand! fossil! fuel! exploration! activities! in! the! Barents! Sea! as! far! north! as! the! Svalbard! archipelago!
contributes! to! resource!depletion,!global!greenhouse!gas! (GHG)!emissions!and!climate!change!effects.!
This!requires!a!deeper!appreciation!of!mechanisms!that!interplay!in!the!Snøvit!region!to!develop!a!more!
environmentally! sustainable! resource!governance!model! (WEC,!2013)! that! resolves! the!WEC!trilemma.!
Improved! knowledge! of! fundamental! conditions! in! Snøvit! can! guide! policy! development! to! increase!
energy! security,! facilitate! the! development! of! a! green! economy,! and!minimize! environmental! impact.!
The! research! question! this! study! addressed! is:!What! factors!must! be! addressed! to! ensure! that! actors!
involved! in!exploration!activities! in! the!Snøvit! field!selfRorganize! for! the! longRterm!sustainability!of! the!
resource!system?!!
The! approach! of! this! case! study! relied! primarily! on! Ostrom’s! framework! to! analyze! socioRecological!
systems.!Ostrom!developed! this! framework% ‘to! facilitate!multidisciplinary! efforts! to!better! understand!
complex!socialRecological!systems’%(Ostrom,!2009),!and!makes!it!an!appropriate!choice!for!this!study.!The!
necessary! information! to! observe! the! system! was! acquired! through! a! document! review! of! industry!
reports! and! government! documents! that! contain! data! on! current! activities! in! the! Snøvit! field.! This!
information!was!organized!consistently!with!the!55!secondRtier!indicators!outlined!in!the!SES!framework,!
and!the!impact!on!selfRorganization!for!longRterm!sustainability!was!analyzed!for!each.!
Results! showed! that! sixteen! indicators! out! of! the! fiftyRfive! included! in! Ostrom’s! revised! framework!
impede! selfRorganization!efforts! for! longRterm! sustainability.! The! indicators! lead! to! the!overuse!of! the!
resource! system! if! left! unaddressed,! and! diminish! the! effectiveness! of! collaborative! efforts! for!
sustainability.! From! a! systems! perspective,! this! conclusion! is! characteristic! of! a! transdisciplinary!
approach! to! analyze! the! inner! dynamics! of! resource!management! in! Snøvit.! As! such,! these! indicators!
paint!a!detailed!picture!of!individual!features!of!each!subRsystem!in!Snøvit!that!contribute!to!its!future!
depletion!if!collaborative!opportunities!for!resource!conservation!are!not!seized.!!
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One! recommendation! is! to! further! develop! international! partnerships! to! offset! fossil! fuel! demand!
through! the! implementation! of! renewable! energy! infrastructure.! This! collaborative! effort! towards! the!
creation!of!a!green!energy!network!can!be!initiated!through!a!partial!diversion!of!fossil!fuel!revenues.!In!
addition,!Norway!can!establish!an!international!collaboration!for!the!deployment!of!renewable!energies!
with!the! innovative! feedRin!tariff!system!proposed!by!Lesser!and!Su!(2008).!Despite!efforts! to!produce!
optimistic!results!that!endorse!the!sustainability!of!current!operations!in!the!Snøvit!field,!the!location!of!
these!fossil!fuel!resources!and!continuous!extraction!will! inadvertently!contribute!to!their!depletion,! in!
addition! to! their! contributions! to! climate! change.! From! a! strong! sustainability! perspective,! current!
collaborative! efforts! are! ineffective! and! insufficient! for! resource! conservation! and! mitigation! of!
damaging! environmental! impacts.! How! far! must! we! push! natural! limits! until! significant! amounts! of!
capital!and!collaborative!efforts!are!invested!to!ensure!an!effective!transition!to!sustainability?!The!time!
to!act!is!now!because!currently,!we!are!running!on!fumes.!
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